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(54) BLOCK COPOLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a modified block copolymer composition having excellent mechanical 
strength, compression set, impact resistance and processability. 

SOLUTION: This block copolymer composition is characterized in that at least one atomic group having at least 
one functional group selected from hydroxy group, epoxy group, amino group, silanol group and an alkoxysilane is 
bound to a polymer block A and/or a polymer block B in the block copolymer composition comprising (1) 100 pts. 
mass of a block copolymer or its hydrogenated substance composed of at least the one polymer block A consisting 
essentially of a vinyl aromatic hydrocarbon and at least the one polymer block B consisting essentially of a 
conjugated diene and having 5-95 wL% vinyl aromatic hydrocarbon content and (2) 0.5-50 pts. mass of a silica 
inorganic filler or/and a metal oxide. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1](1) At least one polymeric block A which makes vinyl aromatic hydrocarbons a subject. 

A block copolymer whose vinyl-aromatic-hydrocarbons content it consists of at least one polymeric block B which 

makes conjugated diene a subject, and is 5 - 95wt%, or its hydrogenation thing 100 mass part. 

(2) A silica system inorganic bulking agent or/and 0.5 to metallic-oxide 50 mass part. 

An atom group who has at least one functional group which is the block copolymer composition thing provided with 
the above, and is chosen as above-mentioned polymeric block A and/or polymeric block B from a hydroxyl group, an 
epoxy group, an amino group, a silanol group, and alkoxysilane has Joined together at least one piece. 

[Claim 2]The block copolymer composition thing according to claim 1 characterized by containing (3) olefin-system 
polymer 10 - 500 mass parts to the above-mentioned (1) block copolymer or its hydrogenation thing 100 mass part. 
[Claim 3] At least one polymeric block A which a hydrogenation thing of the above-mentioned (1) block copolymer 
makes vinyl aromatic hydrocarbons with a subject. Consist of at least one polymeric block B which makes 
conjugated diene a subject, and vinyl-aromatic-hydrocarbons content at 5 - 95wt%. Not less than 70% of the total 
amount of vinyl aromatic hydrocarbons is a with a number average molecular weights of 20,000 or more vinyl- 
aromatic-hydrocarbons homopolymer block. To above-mentioned polymeric block A and/ or polymeric block B, and a 
hydroxyl group. An atom group who has an epoxy group, an amino group, a silanol group, and at least one functional 
group chosen from alkoxysilane has joined together at least one piece. And the block copolymer composition thing 
according to claim 1 or 2 being a hydrogenation thing of a block copolymer with which the number ratio of 
constitutional units of structural unit (A) - (E) based on coruugated diene fills following formula (I) - (III). 
[Formula 1] 
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(A) - (CH-C = C-CH) - 
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R * 

I 

(B) - (CH-C = C- CH) - 

I I I 

R ' R ' R " 

(C) - (CH-CH-CH-CHz) - 

I I I I 
R ' R " R ^ R * 

(D) - (CH-CR") - 

I I 

R * C R ' = C H R « 

(E) -(CH-CR')- 

I I 

R* CR^H-CHaR" 

(cJll--p*>SSA^Tt^T'bSi^. *7t (A) l±«>;?«|jS*^o, (B) tih^> 

X«ift*^vt. ) 

( I ) 0. 1 ^ ( (D) + (E) ) / ( (A) + (B) + (C) + (D) + (E) ) 
SO. 8 5 

(I n 0. 1 ^ ( (C) + (E) / < (A) + (B) + (C) + (D) + (E) ) 
^1 

(I I I) 0^ (D) / C (A) + (B) + (C) + (D) + (E) ) ^0.15 

[Claim 4]The block copolymer composition thing according to any one of claims 1 to 3, wherein an atom group who 
has at least one functional group chosen as above-mentioned polymeric block A and/or polymeric block B from the 
following has Joined together at least one piece. 
[Formula 2] 
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(5) -N R R '"-C H-CH R ' ' 

\ / 
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(6) -N [R^ °-CH-C H R • J 

O 
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I 

O H 

(8) -CR*'-R'°-OR" 

I 

O H 

(9) -CR^-Ri^-S i (OR") 3 

I 

OH 

(1 0) -O-R^o-S i (OR") 3 
(11) -C-NR'-R'°-NR"R'^ 
O 

(1 2) -C-R^^-NR^ ' R'' 
O 

(1 3) -CR'-NR^^R'^-NR'^R'* 
I 

OH 

(14) -CR*-R'°-NR"R" 

I 

O H 

(The hydrocarbon group of the carbon numbers 1-24 in which and R^^ - R^^ have a functional group as which it 
is chosen out of hydrogen, the hydrocarbon group of the carbon numbers 1 -24 or a hydroxyl group, an epoxy group, 
a silanol group, and alkoxysilane by an upper formula.) The hydrocarbon chain of the carbon numbers 1 -30 with 
which R^° has the hydrocarbon chain of the carbon numbers 1-30 or a hydroxyl group, an epoxy group, a silanol 
group, and a functional group chosen from alkoxysilane. In the hydrocarbon group of R^ and R^^ - R^'*, and the 
hydrocarbon chain of R^*^, elements, such as oxygen, nitrogen, and silicon, may join together by bond forms other 
than a hydroxyl group, an epoxy group, a silanol group, and alkoxysilane.R^^ is hydrogen or an alkyi group of the 
carbon numbers 1-8. 

[Claim 5]The above-mentioned (2) silica-system inorganic bulking agent or/and a metallic oxide Silica, wollastonite, 
Montmorillonite, zeolite, alumina, titanium oxide, magnesium oxide. The block copolymer composition thing according 
to any one of claims 1 to 4 being at least one sort of silica system inorganic bulking agents or/and a metallic oxide 
which are chosen from inorganic fiber-like substances, such as a zinc oxide, scoria wool yam, and glass fiber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the thermoplastic polymer composition excellent in heat resistance, 
transparency, abrasion resistance, and processability in more detail, It is related with the thermoplastic block 
copolymer composition thing which consists of the functional group content block copolymer which consists of vinyl 
aromatic hydrocarbons and conjugated diene or its hydrogenation thing and silica system inorganic bulking agent, 
or/and a metallic oxide. This invention about the thermoplastic polymer composition excellent in a mechanical 
strength, a compression set, shock resistance, and processability in more detail. It is related with the functional 
group content block copolymer which consists of vinyl aromatic hydrocarbons and conjugated diene or its 
hydrogenation thing, a silica system inorganic bulking agent or/and a metallic oxide, and the thermoplastic block 
copolymer composition thing that consists of an olefin system polymer. 
[0002] 

[Description of the Prior Art]Conventionally, in order to obtain high performance and a highly efficient nature 
polymer material, the research which obtains the constituent which was excellent in character by the polymer alloy 
which combines the organic high polymer of a different kind is made. The thermoplastic elastomer composition which 
is rubber the charge of a soft material, and does not need a vulcanization step, and the thermoplastic resin 
composition excellent in molding workability and recycling efficiency are used in various fields, such as autoparts, 
household appliance parts, a wire covering, a medical part, footwear, and general merchandise. As thermoplastic 
elastomer and thennoplastics, polymer of various systems, such as a polyolefin system, a polyurethane system, a 
polyester system, and a polystyrene system, is developed and marketed now. Also in it, a styrene butadiene block 
copolymer, vinyl-aromatic-hydrocarbons-conjugated diene block copolymers, such as a styrene isoprene block 
copolymer, and the hydrogenation thing (henceforth, hydrogenation block copolymer) of those. When there is little 
styrene content, the constituent which is rich in pliability, and shows good rubber elasticity at ordinary temperature, 
and is obtained from these is excellent in molding workability. When there is comparatively much styrene content, it 
is transparent, and since thermoplastics excellent in shock resistance is obtained, it is used for a food packaging 
container, household appliance parts, an industrial component, household articles, a toy, etc. However, a limit is 
among the functions which can be exhibited only at the charge of an organic high polymer material depending on a 
use, and to combine the charge of an organic high polymer material and an inorganic material is tried. 
[0003]For example, in JP,59-131613,A. Partial bridge construction of the elastomei^like constituent which blended 
the hydrocarbon oil and the olefin system polymer, and the inorganic bulking agent with the hydrogenation block 
copolymer is carried out using organic peroxide and a bridge construction auxiliary agent. The improved elastomer- 
like constituent a compression set to JP,10-58098,A. The resin composition which was excellent in conductivity by 
blending polyphenylene ether resin, and a hydrogenation block copolymer and a conductive inorganic bulking agent 
to JP,2001-72853,A. The thermoplastic resin composition excellent in moisture absorption resistance and damping 
nature which blended polycarbonate resin, the styrene butadiene block copolymer, and the ceramic hollow body is 
indicated. However, since another side is an inorganic substance of hydrophilic nature to the constituent with an 
inorganic filler being an organic matter of hydrophobicity [ one side ] also in this thermoplastic block copolymer, 
compatibility is low to mutual and the improvement effect of the performance been [ performance / it ] inferior and 
expected from kneading nature is insufficient. 

[0004]Giving a functional group to a thermoplastic block copolymer is known as a method of improving the mutual 
compatibility of a thermoplastic block copolymer and a dissimilar material. For example, the constituent which added 
the maleic anhydride to the block copolymer of vinyl aromatic hydrocarbons and a conjugated diene compound, and 
has improved compatibility with an inorganic filler is indicated by JP, 62-54138,6 and JP,62-54140,B. To JP,4- 
39495,B, JP,4-2B034,B, and JP,4-38777,B. A functional group is given to the end of the block copolymer of vinyl 
aromatic hydrocarbons and a conjugated diene compound, and thermoplastics, the tackifier, and the constituent that 
has improved compatibility with asphalt are indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]Under this situation, in the constituent of a vinyl-aromatic-hydrocarbons- 
corijugated diene block copolymer, or its hydrogenation thing and inorganic bulking agent, the mutual function was 
demonstrated effectively and a method of providing a more highly efficient material was desired further. 
[0006] 

[Means for Solving the Problem]By considering it as a denaturation block copolymer of specific structure which 
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gave a specific functional group, and a constituent containing a silica system inorganic bulking agent or/and a 
metallic oxide of a specific amount, as a result of repeating various researches, in order that this invention persons 
may solve an aforementioned problem. It finds out that a thermoplastic polymer composition excellent in mechanical 
strength, a compression set, shock resistance, and processability is obtained, and comes to complete this invention. 
That is, this invention is as follows. 

1 .(1 ) At least one polymeric block A which makes vinyl aromatic hydrocarbons subject, A block copolymer whose 
vinyl-aromatic-hydrocarbons content it consists of at least one polymeric block B which makes conjugated diene a 
subject, and is 5 - 95wt%, or its hydrogenation thing 100 mass part, (2) In a block copolymer composition thing which 
consists of 0.5 to silica system inorganic bulking agent or/and metallic-oxide 50 mass part, A block copolymer 
composition thing, wherein an atom group who has a hydroxyl group, an epoxy group, an amino group, a silanol group, 
and at least one functional group chosen from alkoxysilane has combined with above-mentioned polymeric block A 
and/or polymeric block B at least one piece. 

[0007]2. Block copolymer composition thing of one above-mentioned statement characterized by containing (3) 
olefin-system polymer 10 - 500 mass parts to above-mentioned (1) block copolymer or its hydrogenation thing 100 

mass part. 

3. At least one polymeric block A which hydrogenation thing of above-mentioned (1) block copolymer makes vinyl 
aromatic hydrocarbons with subject, It consists of at least one polymeric block B which makes conjugated diene a 
subject, Vinyl-aromatic-hydrocarbons content is [ the 5 - 95wt% and all not less than 70% of amount of vinyl 
aromatic hydrocarbons ] a with a number average molecular weights of 20,000 or more vinyl-aromatic-hydrocarbons 
homopolymer block. To above-mentioned polymeric block A and/or polymeric block B, and a hydroxyl group. An 
atom group who has an epoxy group, an amino group, a silanol group, and at least one functional group chosen from 
alkoxysilane has joined together at least one piece. And the above 1 being a hydrogenation thing of a block 
copolymer with which the number ratio of constitutional units of structural unit (A) - (E) based on conjugated diene 
fills following formula (I) - (III) or a block copolymer composition thing given in 2. 
[0008] 
[Formula 3] 
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- (CH-C = C- CH) 



(B) - (CH-C = C-CH) - 

I I I 

R ' R ' R " 

(C) - (CH-CH-CH-CHj) - 

I I I I 
R ' R 2 R 3 R* 

(D) - (CH-CRM - 

I I 

R ' C R '=C H R« 

(E) - (CH-CR') - 

I I 

R* CR^H-CHjR^ 

CiCTR '~R»li^n^^+i;kll, AQ-yy, KaHSTHi 1 ~ 2 0 oflilftSEl^fl: 

izm-T'hmfSi^risx^mi^, **: (a) la^T^mit^mL. (b) as^^ 
xmm^^t. ) 

(1)0. 1 ^ ( (D) + (E) ) / ( (A) + (B) + (C) + (D) + (E) ) 
^0. 8 5 

(I I ) 0. 1 ^ ( (C) + <E) / ( (A) + <B) + (C) + (D) + (E) ) 

^ 1 

(I I I) 0^ (D) / ( (A) + (B) + (C) + (D) + (E) ) ^0.15 

[0009]4. Block copolymer composition thing given in either of the above 1-3, wherein atom group who has at least 
one functional group chosen as above-mentioned polymeric block A and/or polymeric block B from the following has 
joined together at least one piece. 
[0010] 
[Formula 4] 
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(1 ) -N R^-Rio-OH 

C2) -N ER^°-OH] 2 

(3) -NR^-R'°-Si (OR") 3 

(4) -N [R'°-S i (OR") 3] 2 

(5) -NR'-R^^-CH-CHR" 

\ / 

O 

(6) -N [R^°-CH-CHR' '] , 

\ / 
O 

(7) -CR'~R"'-NR"R'2 

1 

O H 

(8) -CR^-R'^-OR" 

I 

OH 

(9) - CR«-R'°-S 1 (OR") 3 

I 

OH 

(10) -O-R^'-S i (OR") 3 

(11) - C- N R R '"-N R " R ' 2 

O 

(12) -C-R^''-NR"R'2 

11 

O 

(13) -CR»-NR"-R'°-NR'^R''* 

I 

OH 

(14) -CR''-R^°-NR"R'^ 

I 

O H 

(The hydrocarbon group of the carbon numbers 1-24 in which and R^^ - R^'* have a functional group as which it 
is chosen out of hydrogen, the hydrocarbon group of the carbon numbers 1 -24 or a hydroxyl group, an epoxy group, 
a silanol group, and alkoxysilane by an upper formula.) The hydrocarbon chain of the carbon numbers 1 -30 with 
which R^° has the hydrocarbon chain of the carbon numbers 1-30 or a hydroxyl group, an epoxy group, a silanol 
group, and a functional group chosen from alkoxysilane. In the hydrocarbon group of and R^^ - R^^, and the 
hydrocarbon chain of R^'^, elements, such as oxygen, nitrogen, and silicon, may join together by bond forms other 
than a hydroxyl group, an epoxy group, a silanol group, and alkoxysilane. R^ ^ is hydrogen or an alkyi group of the 
carbon numbers 1-8. 

[001 1]The above-mentioned (2) silica-system inorganic bulking agent or/and a metallic oxide 5. Silica, Wollastonite, 
montmorillonite, zeolite, alumina, titanium oxide, A block copolymer composition thing given in either of the above 1- 
4 being at least one sort of silica system inorganic bulking agents or/and metallic oxides which are chosen from 
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inorganic fiber-like substances, such as magnesium oxide, a zinc oxide, scoria wool yam, and glass fiber. 
[0012] 

[Embodiment of the InventionjHereafter, this invention is explained in detail. The denaturation block copolymer used 
by this invention, For example, they are the block copolymer produced by carrying out the addition reaction of the 
denaturing agent mentioned later at the living end of the block copolymer which consists of at least one polymeric 
block A which makes vinyl aromatic hydrocarbons a subject, and at least one polymeric block B which makes 
conjugated diene a subject, or its hydrogenation thing. The block copolymer obtained by these methods has the 
structure which is expressed with a following general formula, for example. 

[0013](A-B)n-X, n(B-A)-X, A-(B-A) „-X, B-(A-B) ^-X, X-(A-B) „-X. X-A-(B-A) ^-X, X-B-(A-B) ^-X, [(B-A) j ^- 
X, [(A-B) ^] ^-X, [(B-A) ^-B] ^-X, [(A-B) ^^-A] ^-X (in an upper type, A is a polymeric block which makes vinyl 
aromatic hydrocarbons a subject, and B is a polymeric block which makes conjugated diene a subject.) n — one or 
more integers — generally it is an integer of 1-5 — m — two or more integers — generally it is an integer of 2-10. 
X is denaturing agent residue which the atom group who has the below-mentioned functional group has combined, 
when making it add at the meta-ration reaction which mentions X later, it has combined with the side chain (A 
blocks and/or B blocks). 

[001 4]In the above, polymeric block A which makes vinyl aromatic hydrocarbons a subject preferably vinyl aromatic 
hydrocarbons More than 50wt%. more — desirable — more than 70wt% — the copolymer block of the vinyl aromatic 
hydrocarbons to contain and conjugated diene. Or/and, polymeric block B which shows a vinyl-aromatic- 
hydrocarbons homopolymer block and makes conjugated diene a subject is the quantity which exceeds 50wt% for 
conjugated diene preferably, more — desirable — more than 60wtX — the copolymer block of the conjugated diene 
and vinyl aromatic hydrocarbons to contain or/and a conjugated diene homopolymer block are shown. The vinyl 
aromatic hydrocarbons in a copolymer block may be distributed uniformly, or may be distributed over tapered shape. 
In this copolymer block, two or more portions distributed over the portion over which vinyl aromatic hydrocarbons 
are distributed uniformly, and/or tapered shape may live together, respectively. The arbitrary mixtures of the 
denaturation block copolymer expressed with the above-mentioned general formula may be sufficient as the 
denaturation block copolymer used by this invention. 

[0015]As a manufacturing method of a block copolymer, for example JP,36-19286,B, JP,43-17979,B, JP,46-32415,B, 
JP,49-36957,B, The method indicated to JP,48-2423,B, JP,48-4106,B. JP,56-28925,B, JP,51-49567,B, JP,59- 
166518,A, JP,60-186577,A, etc. is mentioned. As vinyl aromatic hydrocarbons used by this invention. For example, 
one sort or two sorts or more can be used out of styrene, o-methylstyrene, p-methylstyrene, p-tert-butylstyrene, 
1 ,3-dimethylstyrene, alpha-methylstyrene, vinylnaphthalene, vinylanthracene, etc., and, generally styrene is 
mentioned. As conjugated diene, for example 1,3-butadiene, 2-methyl-1,3-butadiene (isoprene). One sort or two 
sorts or more can be used out of 2,3-dimethyl-1 ,3-butadiene. 1,3-pentadiene, 1 ,3-hexadiene, etc., and, generally 
1,3-butadiene and isoprene are mentioned. 

[001 6]In this invention, as a solvent used for manufacture of a block copolymer. For example, butane, pentane, 
hexane, isopentane, heptane, octane. Aromatic hydrocarbon, such as alicyclic hydrocarbon, such as aliphatic 
hydrocarbon, such as isooctane, cyclopentane, methylcyclopentane, cyclohexane, a methylcyclohexane, and 
ethylcyclohexane, or benzene, toluene, ethylbenzene, and xylene, etc, can be used. These may mix and use not only 
one sort but two sorts or more. The organolithium compound used for manufacture of a block copolymer as a 
polymerization initiator in this invention. Are the compound which combined one or more lithium atoms in the 
molecule, and For example, ethyllithium, n-propyllithium, isopropyllithium, n-butyl lithium, sec-butyl lithium, tert- 
butyl lithium, hexamethylene dilithium, butadienyl dilithium, isoprenyldilithium, etc. can be used. These may mix and 
use not only one sort but two sorts or more. In manufacture of a block copolymer, dividing addition of the 
organolithium compound may be carried out once or more in the middle of a polymerization. 

[001 7]In this invention, a polar compound and a randomization agent can be used for the purpose, such as control of 
the rate of polymerization at the time of block copolymer manufacture, control of the microstructure of the 
conjugated diene part which polymerized, and control of the reactant ratio of vinyl aromatic hydrocarbons and 
conjugated diene. As a polar compound or a randomization agent, the alkoxide of ether, amines, thioether, phosphine, 
phosphor amide, potassium salt of alkylbenzene sulfonic acid or sodium salt, potassium, or sodium, etc. are 
mentioned. As a concrete example, wood ether, diethylether, diphenyl ether, a tetrahydrofuran, diethylene glycol 
dimethyl ether, and diethylene-glycol dibutyl ether are mentioned as ether. As amines, tertiary amine, 
trimethylamine, triethylamine, tetramethylethylenediamine, other annular tertiary amine, etc. are mentioned. 
Triphenyl phosphine, hexamethylphosphoramide, etc. are mentioned as phosphine and phosphor amide. 
[0018]In this invention, -10-150 ** of polymerization temperature at the time of manufacturing a block copolymer is 
30-1 20 ♦* more preferably. Although polymerization time changes with conditions, it is less than 48 hours 
preferably, and 0.5 to 1 0 hours is especially preferred. As for the atmosphere of a polymerization system, it is 
preferred to use inert gas atmospheres, such as nitrogen gas. The polymerization pressure should just be a pressure 
of range sufficient by above-mentioned polymerization temperature within the limits to maintain a monomer and a 
solvent to the liquid phase, and is not limited in particular. As for the inside of a polymerization system, it is still 
more preferred to take care so that an impurity which makes a catalyst and a living polymer inactivate, for example, 
water, oxygen, carbon dioxide, etc. may not mix. 

[0019](1) block copolymer used by this invention. They are the block copolymer which the atom group who has a 
hydroxyl group, an epoxy group, an amino group, a silanol group, and at least one functional group chosen from 
alkoxysilane has combined with polymeric block A and/or polymeric block B at least one piece, or its hydrogenation 
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thing. The way the method of obtaining the blocl< copolymer which the atom group who has this functional group has 
combined makes the denaturing agent which the atom group who has a functional group has combined, or the 
denaturing agent which the atom group who protected the functional group by the publicly known method has 
combined react to the living end of a block copolymer is mentioned. The method of making organic alkali metal react 
to a block copolymer (meta-ration reaction), and making the above-mentioned denaturing agent react to the 
polymer which organic alkali metal added to the block copolymer as other methods is mentioned. After carrying out 
hydrogenation of the block copolymer, a meta-ration reaction can be carried out, and the above-mentioned atom 
group can also be made to react in the case of the latter. Although the hydroxyl group and the amino group may be 
organic metal salt in the stage where the denaturing agent was made to react depending on the kind of denaturing 
agent, rt is convertible for a hydroxyl group or an amino group by processing with the compound which has active 
hydrogen, such as water and alcohol, in that case. In this invention, after making a denaturing agent react to the 
living end of a block copolymer, some block copolymers which have not denaturalized may be intermingled, the rate 
of the block copolymer which is not denaturalized [ which is intermingled in a denaturation block copolymer ] — 
desirable — less than 60wt% — it is less than 50wt% more preferably. 

[0020]In this invention, it is considered as the atom group who has a hydroxyl group, an epoxy group, an amino 
group, a silanol group, and at least one functional group chosen from alkoxysifane, and the atom group chosen fi'om a 
following general formula is mentioned. 
[0021] 
[Formula 5] 
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(I) -NR»-R'°-OH 
C2) -N [R'°-OH] 2 

(3) -NR^-R'°-Si (OR") 3 

(4) -N [R' S i (OR' ') 3] 2 

(5) -N R R '"-C H-C H R " 

\ / 
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(6) -N [R^°-CH-CHR''] j 
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(7) -CR^-R'°-NR"R'2 
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O H 

(8) -CR^-R'^-OR" 

I 

OH 

(9) -CR«-R'°-S i (OR") 3 

I 

OH 

(10) -O-R^o-Si (OR") 3 

(II) -C-NR8-R'°-NR" 

O 

(12) -C-R^^-NR^R'* 

II 

O 

(13) -CR'-NR"-R'°-NR'^R'^ 

I 

OH 

(14) -CR''-R'°-NR"R" 

I 

O H 

(The hydrocarbon group of the carbon numbers 1-24 in which and R^^ - R^* have a functional group as which it 
is chosen out of hydrogen, the hydrocarbon group of the carbon numbers 1-24 or a hydroxyl group, an epoxy group, 
a silanol group, and alkoxysllane by an upper formula.) The hydrocarbon chain of the carbon numbers 1-30 with 
which r}^ has the hydrocarbon chain of the carbon numbers 1-30 or a hydroxyl group, an epoxy group, a silanol 
group, and a functional group chosen firom alkoxysllane. In the hydrocarbon group of R^and r12-r14 the 
hydrocarbon chain of R^°, elements, such as oxygen, nitrogen, and silicon, may join together by bond forms other 
than a hydroxyl group, an epoxy group, a silanol group, and alkoxysllane. R^ ^ is hydrogen or an alkyi group of the 
carbon numbers 1-8. 

[0022]As a denaturing agent used in order that an atom group who has a hydroxyl group, an epoxy group, an amino 
group, a silanol group, and at least one functional group chosen from alkoxysllane in this invention may get a block 
copolymer united at least one piece. For example, tetraglycidyl ether meta xylenediamine, tetraglycidyl ether 1 ,3- 
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screw aminomethyl cyclohexane, Tetraglycidyl ether p-phenylene diamine, tetraglycidyl ether 
diaminodiphenylmethane, Diglycidyl aniline, a diglycidyl orthotoluidine, gamma-glycidoxy ethyl trimethoxy silane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxybutyl trimethoxysilane, gamma-glycidoxy 
propyltriethoxysilane, gamma-glycidoxy propyl tripropoxy silane, gamma-glycidoxy pro PIRUTORI butoxysilane, 
gamma-glycidoxy propyl triphenoxysilane, gamma-glycidoxy propyl methyldimethoxysilane, gamma-glycidoxypropyl 
ethyl dimethoxysilane, gamma-glycidoxy propylethyl diethoxysilane, gamma-glycidoxypropylmethyldietoxysilane, 
gamma-glycidoxy propylmethyl dipropoxysilane, gamma-glycidoxy propylmethyl dibutoxysilane, gamma-glycidoxy 
propylmethyl diphenoxysilane, gamma-glycidoxy propyldimethyl methoxysilane, gamma-glycidoxy propyldiethyl 
ETOKISHISHIRAN, gamma-glycidoxy propyl dimethylethoxy silane. gamma-glycidoxy PUROPIRUJI methylphenoxy 
silane, gamma-glycidoxy propyldiethyl methoxysilane, gamma-glycidoxy propylmethyl diisopropene OKISHISHIRAN. 
BisCgamma-glycidoxy propyDdimethoxysilane, bis(gamma-glycidoxy propyDdiethoxysilane, A bis(gamma-glycidoxy 
propyDdipropoxysilane, bis(gamma-glycidoxy propyDdibutoxysilane, A bisCgamma-glycidoxy propyOdiphenoxysilane, 
bisCgamma-glycidoxy propyOmethyl methoxysilane, A bisCgamma-glycidoxy propyOmethylethoxy silane, bisCgamma- 
glycidoxy propyDmethyl propoxysilane, BisCgamma-glycidoxy propyOmethyl butoxysilane, a bisCgamma-glycidoxy 
propyOmethylphenoxy silane, tris Cgamma-glycidoxy propyl) methoxysilane, Gamma-methacryloxpropyl trimethoxy 
silane, gamma-methacryloxypropyl triethoxysilane, gamma-meta-KURIROKISHI methyl trimetoxysilane, gamma- 
methacryloxyethyl triethoxysilane, BisCgamma-methacryloxypropyDdimethoxysilane, tris Cgamma- 
methacryloxypropyl) methoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-trimethoxysilane, beta-C3,4-epoxycyclohexyl) 
ethylHiriethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-tripropoxy silane, beta-C3,4-epoxycyclohexyl) ethyl -**** 
butoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-triphenoxysilane, beta-C3,4-epoxycyclohexyl) propyl- 
trimethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-methyl dimethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-ethyl 
dimethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-ethyldiethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl- 
methyldiethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-methyldipropoxysilane, beta-C3,4-epoxycyclohexyl) ethyl- 
methyl dibutoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-methyldiphenoxysilane, beta-C3,4-epoxycyclohexyl) ethyl- 
dimethyl methoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-diethylethoxysilane, beta-C3,4-epoxycyclohexyl) ethyl- 
dimethylethoxy silane, beta-C3,4-epoxycyclohexyl) ethyl-dimethyl propoxysilane, beta-(3,4-epoxycyclohexyl) ethyl- 
dimethyl butoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-dimethylphenoxysilane, beta-C3,4-epoxycyclohexyl) ethyl- 
diethyl methoxysilane, beta-C3,4-epoxycyclohexyl) ethyl-methyldiisopropene OKISHISHIRAN, 1 ,3-dimethyl-2- 
imidazolidinone, 1,3-diethyl- 2-imidazolidinone, N.N'-dimethylpropylene urea, N-methyl pyrrolidone, etc. are 
mentioned. 

[0023]By making the above-mentioned denaturing agent react, to polymeric block A and/or polymeric block B, a 
hydroxyl group, A block copolymer which at least one residue of a denaturing agent which an atom group who has an 
epoxy group, an amino group, a silanol group, and at least one functional group chosen from alkoxysilane has 
combined has combined, or its hydrogenation thing is obtained. Although a position in particular that residue of a 
denaturing agent has combined with a denaturatlon block copolymer is not restricted, it is preferred to have 
combined with obtaining a constituent excellent in physical properties at the time of an elevated temperature at 
polymeric block A. 

[0024]In this invention, a hydrogenation thing of a block copolymer is obtained by carrying out hydrogenation of the 
block copolymer obtained above. Especially as a hydrogenation catalyst used when carrying out hydrogenatloa it is 
not restricted but CD nickel publicly known from the former, A supported type heterogeneous catalyst which made 
carbon, silica, alumina, diatomite, etc. support metal, such as Pt, Pd, and Ru, C2). Use transition metal salt, such as 
organic acid salt, such as nickel, Co, Fe, and Cr, or an acetylacetone salt, and reducing agents, such as organic 
aluminium. Homogeneous system hydrogenation catalysts, such as what is called organometallic complexes, such as 
organic metallic compounds, such as what is called a Ziegler type hydrogenation catalyst, C3) Ti, Ru, Rh, and Zr, are 
used. As a concrete hydrogenation catalyst, a hydrogenation catalyst indicated, for example to JP,42-8704,B, 
JP,43-6636,B, JP,63-4841 ,B, JP,1 -37970,8. JP.1 -53851,8, and JP,2-9041,B can be used. As a desirable 
hydrogenation catalyst, a mixture with a titanocene compound and/or a reducing organic metallic compound is 
mentioned. 

[0025] Although a compound indicated to JP,8-109219A can be used as a titanocene compound. As an example, 
cyclopentadienyl skeletons, such as bisCcyclopentadienyl) titanium dichloride and mono- 

pentamethylcyclopentadienyl titanium trichloride Csubstitution), A compound which has at least one or more ligands 
which have an indenyl skeleton or a fluorenyl skeleton is mentioned. As a reducing organic metallic compound, 
organoalkali metal compounds, such as organic lithium, an organic magnesium compound, an organoaluminium 
compound, an organic boron compound, or an organozinc compound is mentioned. 0-200 ** of hydrogenation 
reactions are generally carried out preferably in a 30-1 50 ** temperature requirement A pressure of hydrogen used 
for a hydrogenation reaction is 0.3 - 5MPa more preferably 0.2 to 10 MPa 0.1 to 15 MPa. Hydrogenation reaction 
time is 1 0 minutes - 5 hours preferably for 3 minutes - 1 0 hours. Any of a batch process, continual processes, or 
those combination may be used for a hydrogenation reaction. 

[0026]a vinyl-aromatic-hydrocarbons content of CD block copolymer used by this invention, or its hydrogenation 
thing — 5 - 95wt% — desirable — 8 - 80wt% — it is 10 - 70wt% more preferably. Since shock resistance will fall if a 
compression set and tensile strength are inferior and 95wt% is exceeded, it is not desirable less than [ 5wt% ]. A 
block copolymer used by this invention or its hydrogenation thing, content of vinyl aromatic hydrocarbons — 
desirable — less than 60wt% — more preferably the characteristic as a thermoplastic elastic body in the case of 
not more than 55wt%, [ show and ] When content of vinyl aromatic hydrocarbons exceeds 60wt% preferably, in the 
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case of beyond 65wt%, the characteristic as thermoplastics is shown more preferably, as for weight average 
molecular weight of (1) block copolymer used by this invention, or its hydrogenation thing (it may be hereafter called 
an ingredient (1 ).), 1 million or less are preferred from a point of 30,000 or more and processability from a point of 
tensile strength of a constituent — more — desirable ~ 60,000-800,000 — It is 70,000-600,000 still more 
preferably. 

[0027]The weight average molecular weight can perform measurement by gel par MYUESHON chromatography 
(GPC), and can ask for it using an analytical curve (it creates using a peak molecular weight of standard 
polystyrene) which calculated a molecular weight of a peak of chromatogram fi'om measurement of commercial 
standard polystyrene. A molecular weight in case two or more peaks are in chromatogram says an average molecular 
weight calculated from a molecular weight of each peak, and composition ratio (it asks from surface ratio of each 
peak of chromatogram) of each peak, moreover — the inside of (1) block copolymer used for this invention, or its 
hydrogenation thing — ail the vinyl-aromatic-hydrocarbons content in a block copolymer — it is a with a number 
average molecular weights of 20,000 or more vinyl-aromatic-hydrocarbons homopolymer block not less than 90% of 
more preferably not less than 80% preferably not less than 70%. 

[0028]Since a compression set of a constituent obtained is inferior when less than 70% of all the vinyl-aromatic- 
hydrocarbons content in a block copolymer is with a number average molecular weights of 20,000 or more vinyl- 
aromatic-hydrocarbons homopolymer blocks, it is not desirable. In (1) block copolymer used for this invention, or its 
hydrogenation thing, a constitutional unit acquired by carrying out hydrogenation of a constitutional unit or it based 
on conjugated diene is expressed by following formula (A) - (E), and the number ratio of constitutional units of (A) - 
(E) is expressed with following formula (I) - (in). 
[0029] 
[Formula 6] 
(A) - (CH-C = C-CH) - 



(B) - (CH-C = C-CH) - 
I I I 

R ' R" 



(C) - (CH-CH-CH-CHz) 
ill! 
R ' R' R* 



(C H - C R ') 

I I 



(E) -(CH-CR")- 
I I 

R* CR^H-CHjR" 
(C!i|-T'fo3l;aaTL\T'bfil\. *7t (A) l±*>>;«J6*^L. (B) tih^> 

xmm^^<t. ) 

( I ) 0. 1 g ( (D) + (E) ) / ( (A) + (B) + (C) + (D) + (E) ) 

^0. 8 5 

(I I ) 0. 1 ^ ( (C) + (E) / ( (A) + <B) + (C) + (D) + (E) ) 
< 1 

(I I I) 0^ (D) / ( (A) + (B) + (C) + (D) + (E) ) ^0.15 
[0030]When ** of a central formula is less than 0.1, since pliability and shock resistance fall, it is not desirable at 
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the above-mentioned formula (1). On the other hand, when exceeding 0.85, since the productivity of a block 
copolymer falls, it is not desirable. When ** of a central formula is less than 0.1, since thermal stability falls, it is not 
desirable at the above-mentioned formula (II). Since thermal stability falls by the above-mentioned formula (III) when 
** of a central formula exceeds 0.1 5, it is not desirable, the desirable range of ** of the formula of the center of the 
above-mentioned formula (I) — 0.3 to 0.75 — it being 0.35-0.7 more preferably and, the desirable range of ** of the 
formula of the center of the above-mentioned formula (H) — 0.3-1, and the range in which are 0.5-1 more 
preferably and ** of the formula of the center of the above-mentioned formula (HI) is preferred — zero to 0.07 — it 
is 0-0.03 more preferably. 

[0031]In this invention, the vinyl-aromatic-hydrocarbons content in a block copolymer can be calculated using an 
ultraviolet spectroscopy photometer etc. It can ask for the vinyl bond content based on a conjugated diene 
compound, and a hydrogenation rate by using a core porcelain resonance device (NMR). The molecular weight of a 
vinyl-aromatic-hydrocarbons homopolymer block. By the method (L M.KOLTHOFF, et-al., J.Polym.Sci. 1,429 (1946)) 
of carrying out oxidative degradation with ditertiary-butyl hydroperoxide by making an osmium tetroxide into a 
catalyst It can ask by performing GPC measurement of the vinyl-aromatic-hydrocarbons homopolymer block 
component (however, a with a degree of polymerization of 30 or less ingredient is removed) which disassembled and 
obtained the denaturation block copolymer in front of hydrogenation. The content can be calculated using an 
ultraviolet spectroscopy photometer etc. 

[0032]The solution of a block copolymer produced by performing it above or its hydrogenation thing can remove a 
catalyst residue if needed, and can separate a block copolymer or its hydrogenation thing from a solution. As a 
method of separating a solvent, a polar solvent used as a poor solvent to polymers, such as acetone or alcohol, is 
added, for example to a polymer solution, A method and a polymer solution which a polymer is settled and are 
collected are thrown in all over churning defervescence hot water, and a method of removing a solvent by steam 
stripping and collecting or a method of heating a direct polymerization object solution and distilling off a solvent is 
mentioned. In a block copolymer used by this invention, or its hydrogenation thing, stabilizer, such as various phenol 
system stabilizer, Lynn system stabilizer, sulfur system stabilizer, and amine system stabilizer, can be added. 
[0033]In this invention, as a (2) silica-system inorganic bulking agent, A thing of a particle which uses chemical 
formula Si02 or Si3aluminum as the main ingredients of a constitutional unit can be said, for example, inorganic 
fiber-like substances, such as silica, clay, talc, mica, wollastonite, montmorillonite, zeolite, and glass fiber, etc. can 
be used. A mixture of a silica system inorganic bulking agent which carried out hydrophobing of the surface, and a 
silica system inorganic bulking agent and inorganic bulking agents other than a silica system can also be used. As 
silica, what is called dry method white carbon, wet process white carbon, synthetic silicate system white carbon, and 
colloidal silica can be used. On the other hand, the metallic oxide can mean a particle which uses chemical formula 
MxOy (as for M, a metal atom, x, and y are the integers of 1-6 respectively) as the main ingredients of a 
constitutional unit, for example, alumina, titanium oxide, magnesium oxide, a zinc oxide, etc. can be used. A mixture 
of inorganic bulking agents other than a metallic oxide and a metallic oxide can also be used. 
[0034]In this invention, silica and glass fiber are preferred, and especially silica is preferred. In a constituent of this 
invention, in order for silica to distribute in a constituent and to fiilly demonstrate the addition effect of silica, an 
average dispersed particle diameter of 0.05-1 micrometer is preferred, and is 0.05-0.5 micrometer more preferably. 
In this invention, loadings of (2) silica-system inorganic bulking agent or/and a metallic oxide (it may be hereafter 
called an ingredient (2).) are 3-40 mass part more preferably 0.5 to 50 mass part to a block copolymer of an 
ingredient (1), or its hydrogenation thing 100 mass part Since the dispersibility of an ingredient (2) is inferior and 
processability and mechanical strength are inferior when loadings of an ingredient (2) are less than 0.5 mass parts, 
the addition effect of a silica system inorganic bulking agent or/and a metallic oxide is not revealed but 70 mass 
parts are exceeded on the other hand, it is not desirable. 

[0035]By this invention, (3) olefin-system polymer (it may be hereafter called an ingredient (3).) is a polymer which 
made alpha olefins, such as ethylene and propylene, a subject, for example, polyethylene, polypropylene, ethylene 
propylene rubber, etc. are mentioned. That to which copolymerization of a small amount of vinyl system monomers 
was carried out in addition to olefins, such as ethylene and propylene, can also use this olefin system polymer. For 
example, an ethylene-vinylacetate copolymer, an ethylene-(meta) acrylic acid copolymer, and an ethylene-(meta) 
acrylic acid derivative copolymer are mentioned. Furthermore, a hydrogenation thing of polymer of conjugated diene 
monomers, such as butadiene and isoprene. is also included. Two or more sorts can also use these resin, mixing. If 
the processability of a constituent obtained and mechanical properties are taken into consideration, a mixture of 
polypropylene or polypropylene, and ethylene propylene rubber is preferred. 

[0036]Loadings of (3) olefin-system polymer in this invention are 20 - 300 mass part preferably ten to 500 mass 
part to a block copolymer or its hydrogenation thing (1) 100 mass part In the case of less than ten mass parts, if it 
becomes a compression set of a constituent, and what has insufficient tensile strength and 1 50 mass parts are 
exceeded on the other hand, a constituent becomes what has scarce elasticity and is not preferred. In a block 
copolymer composition thing of this invention, (1) Since an atom group who has a hydroxyl group, an epoxy group, an 
amino group, a silanol group, and at least one functional group chosen from alkoxysilane has combined with a block 
copolymer or its hydrogenation thing. At the same time compatibility over a silica system inorganic bulking agent 
or/and a metallic oxide is high and distributes more minutely a silica system inorganic bulking agent or/and a 
metallic oxide. An interaction is effectively revealed by chemical combination of a hydrogen bond between these, 
etc., and a denaturation block copolymer composition thing excellent in mechanical strength, a compression set 
shock resistance, and processability which are the purposes of this invention can be obtained. 
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[0037]In this invention, in order to improve processability, a softener for rubbers can be blended. As a softener for 
rubbers, straight mineral oil, or liquefied or a synthetic softener of low molecular weight is suitable. A softener for 
straight-mineral-oil system rubbers especially called process oil or extender oil generally used for softening of 
rubber, bulking, and processability enhancement. It is an aromatic ring, a naphthene ring, and a mixture of a paraffin 
chain, and that in which a carbon number of a paraffin chain occupies not less than 50% among total carbon is called 
paraffin series, and that in which that whose naphthene ring carbon number is 30 to 45% exceeds a naphthene 
system, and the number of aromatic carbon exceeds 30% is called an aromatic system. A softener for rubbers used 
by this invention has a preferred thing of a naphthene system and/or paraffin series, and a thing of an aromatic 
system is not preferred dispersibility and in respect of solubility in a presentation with a hydrogenation block 
copolymer. As a synthetic softener, although it is usable in polybutene, low molecular weight polybutadiene, etc., a 
result with the above-mentioned better softener for straight-mineral-oil system rubbers is given. 
[0038]As for loadings of a softener for rubbers in this invention, 300 or less mass parts are preferred to a point of 
bleed out control to block copolymer (1) 100 mass part It may be used for a block copolymer composition thing of 
this invention as a constituent with a different block copolymer from a block copolymer used by this inventions, 
such as a native block copolymer, or its hydrogenation thing or its hydrogenation thing, thermoplastics, a rubber-like 
polymer, etc. 

[0039]Block copolymerization resin of a different conjugated diene compound and a vinyl aromatic compound from a 
block copolymer specified by this invention as thermoplastics. Vinyl aromatic compound polymer resin, such as 
polystyrene, a vinyl aromatic compound, and other vinyl monomers. For example, ethylene, propylene, butylene, 
VCM/PVC, a vinylidene chloride. Acrylic ester, such as vinyl acetate, acrylic acid, and acrylic methyl, Methacrylic 
acid ester, such as methacrylic acid and methyl methacrylate, acrylonitrile, Copolymerization resin with a 
methacrylonitrile etc., rubber modified styrene resin (HIPS), Acrylonitrile butadiene styrene copolymerization resin 
(ABS), methacrylic acid ester butadiene styrene copolymerization resin (MBS), polyvinyl chloride, a polyvinylidene 
chloride, VCM/PVC, and/or a vinylidene chloride — more than 50wt% — polyvinyl chloride system resin which is a 
copolymer of VCM/PVC and/or a vinylidene chloride to contain, this, and other copolymerizable monomers. 
Polyvinyl acetate system resin which is a copolymer of vinyl acetate and this whose content of vinyl acetate is 
more than 50wt%, and other copolymerizable monomers and its hydrolyzate, acrylic acid, and a polymer of the ester 
and amide, methacrylic acid and polymers of the ester and amide, and these acrylic acid series monomers — more 
than 50wt% — polyacrylate system resin which is a copolymer with other copolymerizable monomers to contain, 
polymers of acrylonitrile and/or a methacrylonitrile, and these acrylonitrile series monomers — more than 50wt% — 
a nitrile resin which is a copolymer with other copolymerizable monomers to contain. Liner polymer combined by 
repetition of amide group combination of a constitutional unit of a polymer. For example, a ring-opening- 
polymerization object and copolymers, such as epsilon-aminocaprolactam and omega-amino RAURO lactam, 
Polycondensation polymer, hexamethylenediamine, and adipic acid of epsilon-aminoundecanoic acid, 
Polycondensation polymer, dibasic acid, such as sebacic acid, polyamide system resin which is specifically Nylon 46, 
nylon 6, Nylon 66, Nylon 610, Nylon 11, Nylon 12, a nylon 6-Nylon 12 copolymer, etc., Dibasic acid or these 
derivatives, such as liner polymer with which constitutional unit of polymer is combined by repetition of ester bond, 
for example, adipic acid, sebacic acid, terephthalic acid, isophthalic acid, P, and P'-dicarboxydiphenyl, and 2,6- 
naphthalene dicarboxylic acid. Ethylene glycol, polo pyrene glycol, 1 ,4-butanediol, 1 ,6-hexanediol, 1 ,4- 
cyclohexanediol, P-xylene glycol, Polycondensation polymer with glycols (or diol), such as bisphenol A, Polyester 
system resin, such as ring-opening-polymerization objects, such as PIBARO lactone, beta propiolactone, and 
epsilon-caprolactone. Poly (1,4-butylene horse mackerel peat), poly (1,6-hexane horse mackerel peat), Polyesterdiol, 
such as a polycaprolactone, a polyethylene glycol, A glycol component chosen fr-om glycols, such as polyetherdiol, 
such as a polypropylene glycol and polyoxy tetramethylene glycol, ethylene glycol, 1 ,4-butanediol, and 1,6- 
hexanediol. Aromatic series, alicycle fellows, or aliphatic series system diisocyanate, for example, tolylene 
diisocyanate, Liner polymer combined by repetition of carbonic ester combination of a constitutional unit of a 
thermoplastic polyurethane system polymer and a polymer which are obtained by a polyaddition reaction with 
diisocyanate components, such as 4,4'-diphenylmethane diisocyanate and hexamethylene di-isocyanate. For 
example, a polymer obtained by the reaction of dihydroxy compounds, such as a 4,4'-dihydroxydiphenyl alkane and a 
4,4'-dihydroxydiphenyl sulfide, and phosgene. Or a polymer obtained by an ester exchange reaction of said dihydroxy 
compound and diphenyl carbonate. Specifically Polycarbonate system polymers, such as Polly 4 and 4'- 
dioxydiphenyl-2,2'-propane carbonate. Thermoplastic polysulfones, such as polyether sulphone and a 
polyallylsulfone. Specifically Poly (ether sulfone), poly (4,4'-bisphenol ether sulfone), Polysulfone system resin, such 
as poly (thioether sulfone), formaldehyde, or a polymer of a trioxane. Formaldehyde or aldehyde of others 
[ trioxane ], cyclic ether, Polyoxymethylene system resin, such as a copolymer with epoxide, an isocyanate, a vinyl 
compound, etc., Polyphenylene sulfide system resin, such as polyphenylene ether system resin, such as poly(2,6- 
dimethyl- 1.4-phenylene) ether, a polyphenylene sulfide, and a poly 4,4'-diphenylenesulfide, Polyarylate system resin 
which is polycondensation system polymer which consists of bisphenol A and a phthalic acid ingredient. On a 
polyether ketone polymer or a copolymer, and a concrete target, poly ketone system resin, such as a polyether 
ether ketone, A polymer which has the structure which replaced a part or all of hydrogen of a chain hydrocarbon 
high molecular compound with fluoride. Specifically Polytetrafluoroethylene, a tetrafluoroethylene perfluoroalkyi vinyl 
ether copolymer, A tetrafluoroethylene hexafluoropropylene copolymer, polychlorotrifluoroethylene resin, A 
tetrafluoroethylene ethylenic copolymer, a chlorotrifluoroethylene ethylenic copolymer, Fluororesin, such as 
polyvinylidene fluoride and polyvinyl fluoride, Parahydroxybenzoic acid, terephthalic acid, isophthalic acid, 4, and 4'- 
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dihydroxydiphenyl or these derivatives are used, PolyoxybenzoyI system polymers, such as a polymer or a 
copolymer manufactured by solution polycondensation and melt polycondensation, and a polymer which has imide 
bonding in a main chain, for example, polyimide, polyamino bismaleimide (poly bismaleimide), bismaleimide triazine 
resin, polyamidoimide. It is polybutadiene system resin, such as polyimide system resin, such as polyether imide, 1,2- 
polybutadiene, and trans polybutadiene, etc. a number average molecular weight of these thermoplastics — desirable 
— 1000 or more — more — desirable — 5000-5 million — it is 10,000-1 million still more preferably. These 
thermoplastics may use two or more sorts together. 

[0040]A different styrene butadiene rubber from butadiene rubber and its hydrogenation thing, and a block 
copolymer specified by this Invention as a rubbeHike polymer, and its hydrogenation thing, Polyisoprene rubber, an 
acrylonitrile butadiene rubber, and its hydrogenation thing, Chloroprene rubber, ethylene-propylene rubber, ethylene 
propylene diene rubber, EthyleneHautene-diene rubber, isobutylene isoprene rubber, ethylene-butene rubber, 
****=M*I=- hexene rubber, ethylene octene rubber, acrylic rubber, Fluorocarfoon rubber, silicone rubber, chlorinated 
polyethylene rubber, epichlorhydrin rubber, alpha, beta-unsaturated nitrilie acrylic ester conjugated diene 
copolymerization rubber, urethane rubber, polysulfide rubber, a styrene butadiene block copolymer and its 
hydrogenation thing, a styrene isoprene block copolymer, crude rubber, etc. are mentioned. These rubber-like 
polymers may be the denaturation rubbers which gave a functional group. 

[0041 ]In a constituent of this invention, following polystyrene resin and polyphenylene ether resin are mentioned to 
blending in the above-mentioned thermoplastics as desirable resin. What is obtained by radical polymerization 
method publicly known as polystyrene resin and the ionicity polymerizing method can use it conveniently, the 
number average molecular weight ~ desirable — 5000-500,000 — it is 10,000-300,000 more preferably and 
molecular weight distribution (ratio (Mw/Mn) of the weight average molecular weight Mw and number average 
molecular weight Mn) of five or less thing is preferred. Although polystyrene resin is blended for the purpose of 
processability improvement of a constituent obtained, from a point of impact strength of a constituent, as for the 
loadings, 1 000 or less mass parts are preferred to block copolymer (a)1 00 mass part, and its 900 or less mass parts 
are more preferred. 

[0042]As for polyphenylene ether resin, a bonding unit of the chain is a following general formula. [Formula 7] 




here — ^ - R^^ — respectively — hydrogen and halogen. The substituent chosen from hydrocarbon is expressed, 
and it may be mutually the same or may differ. It is the becoming gay polymer and/ or copolymer. The thing in the 
range of the reduced viscosity 0.05-0.70 measured at 30 ** in 0.5-g/dl chloroform fluid is preferred, and the thing of 
the range of 0.15-0.60 is recommended preferably [ it is more desirable and ] to 0.10 to 0.60, and a pan. When 
especially obtaining the good thing of mechanical strength, 0.30-0.60 are recommended. A publicly known thing can 
be used as this polyphenylene ether resin. As a concrete example, poly (the 2,6-dimethyl- 1, 4-phenylene ether). 
Poly (2-methyl-6-ethyl-1, 4-phenylene ether), poly (the 2,6-diphenyl- 1, 4-phenylene ether). Poly (the 2-methyl-6- 
phenyl- 1, 4-phenylene ether). Poly (2,6-dichloro-1, 4-phenylene ether) etc. are mentioned, and the copolymer of 
2.6-dimethylphenol and other phenols (for example, 2,3,6-trimethyl phenol and 2-methyl-6-butylphenol) is also 
mentioned. The copolymer of poly (2,6-dimethyl- 1 ,4-phenylene ether), 2,6-dimethylphenol, and 2,3,6-trimethyl 
phenol is preferred, and poly (the 2,6-dimethyl- 1 , 4-phenylene ether) is especially more preferred. 
[0043]When using poly (the 2,6-dimethyl- 1, 4-phenylene ether), the reduced viscosity has a preferred thing of a 
range indicated above. In this Invention, polyphenylene ether resin is blended in order to improve ************** of 
a constituent obtained, but. The loadings has [ within the limits of 90 / 10 - 10/90 ] a preferred weight ratio of a 
block copolymer of balance with hardness of a constituent, shock resistance, and a compression set to an ingredient 
(1 ), or its hydrogenation thing / polyphenylene ether resin. 

[0044]According to the various purposes, arbitrary additive agents can be blended within limits which do not spoil an 
effect of this invention remarkably. If a kind of additive agent is generally used to combination of thermoplastics or a 
rubbeMike polymer, there will be no restriction in particular. For example, calcium carbonate, magnesium carbonate, 
magnesium hydroxide, Calcium sulfate, barium sulfate. Lubricant, such as paints, such as an inorganic bulking agent 
of **, carbon black, and iron oxide, stearic acid, behenic acid, zinc stearate, calcium stearate, magnesium stearate, 
and ethylene-bis-stearamide, a release agent, paraffin series process oil, naphthene system process oil, A softener 
and plasticizers, such as aromatic system process oil, paraffin, an organic polysiloxane, and a mineral oil, a hindered 
phenolic antioxidant. Reinforcing agents, such as antioxidants, such as a system thermostabilizer, a hindered 
amine light stabiliser, a benzotriazol system ultraviolet ray absorbent, fire retardant, a spray for preventing static 
electricity, organic textiles, glass fiber, carbon fiber, and a metal whisker, colorant. In addition, what was indicated 
into additive agents or these mixtures "rubber plastic combination drug article" (volume for rubber digest 
companies) is mentioned. 
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[0045]A manufacturing method in particular of a block copolymer composition thing of this invention is not 
restricted, and a publicly known method can be used for it. For example, it can manufacture using melt kneading 
machines, such as a single screw extruder, a twin screw extruder, a Banbury mixer, a heating roller, Brabender, and 
various kneaders. Under the present circumstances, there is no restriction in an addition order of each ingredient, 
for example, after kneading arbitrary ingredients even if it kneads all the ingredients collectively and, consecutive 
addition may be bundled up or carried out and the remaining ingredients may be kneaded. A method of making a 
solution after a polymerization of an Ingredient (1), a solution after a hydrogenation reaction, or a solution made to 
dissolve an ingredient (1) in a solvent distribute an ingredient (2), and carrying out heating removal of the solvent 
after mixing, etc. are used.In this Invention, although a melting mixed method by an extrusion machine is preferred 
from a point of productivity, in order to obtain a good constituent of especially dispersibility. a mixing method in 
inside of a solvent is recommended. 

[0046]in a block copolymer composition thing of this invention, a compound state where it was alike by chemical 
combination of a hydrogen bond between a specific functional group, a silica system inorganic filler, or/and a 
metallic oxide which have been combined with a block copolymer as mentioned above, etc., and these were unified is 
revealed. That such a compound state is revealed. For example, when an ingredient (1) and an ingredient (2) are 
mixed in a solution, or when it added an ingredient (2) in a solution of an ingredient (1) and mixes in it. This mixed 
solution can be checked because there are [ which has few a certain rates which an ingredient (2) dissociates from 
a mixed solution and sediment even if it carries out fixed time settlement ] many rates which carry out micro- 
disperse and are floating. When mean particle diameter of an ingredient (2) is small under this situation (for example, 
thing whose secondary particle diameter is 1 -SOmmicro), existence of an ingredient (2) which sedimented at the 
pars basilaris ossis occipitalis of a container is hardly seen substantially, a case where it, on the other hand, does 
not have a functional group which an ingredient (1) specifies by this invention — a mixed solution with an ingredient 
(2) — being certain — if fixed time settlement is carried out, almost all ingredients (2) will sediment at the pars 
basilaris ossis occipitalis of a container substantially. 

[0047]A block copolymer composition thing of this invention can be fabricated with a thermoplMtics making machine 
generally used, and can be utilized as various mold goods, such as a sheet, a film, an injection-molded product of 
various shape, a blow molding article, a pressure-forming article, a vacuum forming article, and an extrusion-molding 
article. These mold goods can be used for raw materials, such as a food packaging material, medical instrument 
material, home electronics and its part, general merchandise, a toy, a raw material for footwear, etc. [ the Jidosha 
Buhin Kogyo article, a toy for days ] 
[0048] 

[Example]Although an example explains this invention concretely below, this invention is not limited at all by these 
examples. In the following examples, measurement of the characteristic of (1) block copolymer or its hydrogenation 
thing and the physical properties of a block copolymer composition thing was performed as follows. 
1. It computed from the absorption intensity of 262 nm using the characteristic (1) styrene content ultraviolet-rays 
spectrophotometer (Hitachi UV200) of a block copolymer or its hydrogenation thing. 

[0049](2) It measured using 1, two coupling amount, hydrogenation rate and 1, and 2-vinyl unit ullage core porcelain 
resonance device (DPX-400 by BRUCKER). 1 and 2 coupling amount is [specification. [Claim] Corresponding to 
value]x100 of the formula of the center of fonmula (I) in claim 3, a hydrogenation rate is [specification. [Claim] 
Con-esponding to value]x100 of the formula of the center of fomriula (U) in claim 3, 1 and 2-vinyl unit ullage is 
[specification. [Claim] It corresponds to value]x100 of the formula of the center of fomiula (HI) in claim 3. 
[0050](3) Weight-average-molecular-weight GPC [device was measured by Shimadzu LC10, the column was 
measured by Shimadzu ShimpacGPC8D5+GPC804+GPC804+GPC803], and the measuring condition was performed 
to the solvent at the temperature of 35 ♦* using the tetrahydrofiiran. Weight average molecular weight calculated 
the molecular weight of the peak of chromatogram using the analytical curve (it creates using the peak molecular 
weight of standard polystyrene) searched for from measurement of commercial standard polystyrene. A molecular 
weight in case two or more peaks are in chromatogram says the average molecular weight calculated from the 
molecular weight of each peak, and the composition ratio (it asks fr^om the surface ratio of each peak of 
chromatogram) of each peak. All over Table 1 and Table 3, it is only written as a molecular weight. 
[0051](4) Make the number average molecular weight osmium tetroxide of a styrene homopolymer block into a 
catalyst, and with ditertiary-butyl hydroperoxide. By the method (I. M.KOLTHOFF, et-al., J.Polym.Sci. 1,429 (1946)) 
of carrying out oxidative degradation of the block copolymer. The styrene homopolymer block component was 
obtained from the block copolymer in front of hydrogenation (however, a with a degree of polymerization of 30 or 
less ingredient is removed), and it asked by GPC measurement of the ingredient 
(5) Content of a styrene homopolymer block (block rate) 

Analysis by the ultraviolet-rays spectrophotometer of the styrene homopolymer block acquired by the above- 
mentioned oxidative degradation was conducted, and it computed using the following formula. 
Block rate (%) =(weight [ of the styrene homopolymer block in a hydrogenation block copolymer ] %)/(totaJ styrene 
weight [ in a hydrogenation block copolymer] %) xlOO [0052]2. Physical-properties measurement (1) transparency of 
block copolymer composition thing (Haze) 

The 2-mm^hick compression-molding sheet was produced from the block copolymer composition thing, and it 
measured by making this into a specimen based on ASTM D1003. 

(2) measuring the temperature change of the dynamic storage modulus (E') of a heat-resistant block copolymer 
composition thing on the conditions shown below using a DMA spectrometer (instrumental E. I. du Pont de Nemours, 
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983DMA by a lamento company) — a hot section — **** — temperature estimated heat resistance. 
Specimen thickness: The weight change before and after wearing out heating-rate 2**/2-mm, Sepang length: 16mm, 
measurement temperature [ of 0 ** - 200 ** ], and min., and the test-frequency mode:resonant frequency (3) 
abrasion-resistance above-mentioned specimen 1000 times using a Gakushin^ype wear test machine (AB-301 by a 
tester industrial company) was seen. 

[0053](4) Melt kneading of the processability block copolymer composition thing was carried out at the temperature 
of 200 ** with the open roll of two axes, and processability was Judged in the coiling-round situation to the roll. 
0 : coiling-round situation fitness to a roll. 

**: It becomes a sheet shaped although there is no coiling round on a roll, 
x: It does not become a sheet shaped but kneading is substantially difficult 
(5) It measured based on JIS-A hardness JIS-K6301. 
[0054](6) Gompression set (%) 

It measured by the method (70 =M=x 22 hours) shown in JIS-K-6301. 

(7) **** breaking strength (MPa) 

It was based on JIS-K-6251. A speed of testing is 500 mm/min. 

(8) Flexural strength (MPa) 

It measured based on ASTM-D790. 

(9) Izod impact strength (J/m) with a notch 
It measured based on JIS-K-7110. 

[0055]The hydrogenation catalyst used for the hydrogenation reaction was prepared by the following method. 

1) 1 I. of cyclohexane dried and refined is taught to the reaction vessel which the hydrogenation catalyst I nitrogen 
purge carried out, Bis(eta^-cyclopentadienyl)titanium dichloride 100 millimol was added, the n-hexane solution 
containing trimethylaluminum 200 millimol was added, fully agitating, and it was made to react for about three days 

at a room temperature. 

2) 2 I. of cyclohexane dried and refined is taught to the reaction vessel which carried out the hydrogenation catalyst 
II nitrogen purge. After bis(eta^-cyclopentadienyl)titanium di-(p-tolyl) 40 millimol and a molecular weight add 1 50 g 
of 1 ,2-polybutadiene (1, about 85% of two coupling amounts) of about 1000, Added the cyclohexane solution 
containing n-butyl lithium 60 millimol, it was made to react at a room temperature for 5 minutes, churning addition of 
the n-butanol 40 millimol was carried out promptly, and it saved at the room temperature. 

[0056]The following was used for the following examples as each ingredient 

(1) The characteristic of the block copolymer was shown in block copolymer Table 1 and 3. 

(2) Inorganic-bulking-agent silica A: Precipitated silica (Sipemat500LS by Degussa: secondary particle diameter of 
3.5 micrometers) 

Silica B: Dry type quantity dispersibilrty silica (HDK N20 by the Asahi Chemical Wacker silicon company) 

Silica C: Wet process silica (Ultrasil VN3 by Degussa: secondary particle diameter of 1 6 micrometers) 

[0057](3) Olefin system polymer polypropylene (product PMmade fi-om Montel SDK 801 A) 

in addition, softener for ingredient rubbers: — Idemitsu Kosan Diana process oil PW-380 polystyrerie-resin: — 

polystyrene 685 polyphenylene-ether^sin by Ey and em styrene company: — poly (the 2,6-dimethyl- 1, 4- 

phenylene ether) (reduced viscosity 0.54) 

[0058] 

[Example 1] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 10 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 80 beforehand refined 
mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 1 0 mass 
part further was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of the tetraglycidyl ether 1 ,3- 
screw aminomethyl cyclohexane (it is henceforth called the denaturing agent Ml) was carried out to n-butyl lithium 
used for the polymerization as a denaturing agent. The styrene content was [ 1 of a polybutadiene part and 2 
coupling amount of the obtained block copolymer ] 50% 20wt%. 

[0059] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst I to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 *♦ for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecy|-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 weight section as stabilizer. The characteristic of the 
obtained block copolymer (polymer 1) was shown in Table 1. The percentage of the block copolymer which is not 
denaturalized [ which is intermingled in the polymer 1 ] was 20wt%. 

[0060]Next to the cyclohexane solution of the polymer 1 obtained above, 5 mass-part addition of the silica A 
(Sipernat500LS by Degussa) was carried out per 1 00 mass parts of the polymer 1 , and it mixed. Although a part of 
this mixed solution was sampled and room temperature neglect was carried out one whole day and night, micro- 
disperse of the silica A is carried out uniformly, and the silica A which dissociates from a mixed solution and is 
sedimenting did not almost have it. Thus, it has checked that the polymer 1 and the silica A formed the compound 
state unified intimately. Next, heating removal of the cyclohexane was carried out from the above-mentioned 
polymer 1 and a mixed solution with the silica A, and the block copolymer system constituent was obtained. The 
physical properties of the obtained constituent were shown in Table 2. 
[0061] 
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[Comparative example 1] Except not using a denaturing agent, the silica A was added like Example 1 in the solution 
of the block copolymer (polymer 2) obtained by the same method as Example 1 , and it mixed in it. When a part of 
this solution was sampled and it was neglected one whole day and night, the silica A was sedimenting and a 
compound state like Example 1 was not revealed. Next, heating removal of the cyclohexane was carried out from the 
above-mentioned solution which mixed the polymer 2 and the silica A, and the block copolymer composition thing 
was obtained. The physical properties of the obtained constituent were shown in Table 2. 

[Comparative examples 2 and 3] The block copolymer system constituent (comparative example 2) which blended 
the silica A of a quantity smaller than the range of the loadings specified by this invention, and the block copolymer 
system constituent (comparative example 3) which blended the silica A of more quantity than this range were 
produced like Example 1. The physical properties of the obtained constituent were shown in Table 2. 
[0062] 

[Example 2] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 10 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 60 beforehand refined 
mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 1 0 weight 
section further was added, and it polymerized at 70 ** for 1 hour. Then, after adding the cyclohexane solution which 
contains butadiene 20 mass part further and polymerizing at 70 ** for 1 hour, this mol reaction of the tetraglycidyl 
ether meta xylenediamine (it is henceforth called the denaturing agent M2) was carried out to n-butyl lithium used 
for the polymerization as a denaturing agent. The styrene content was [ 1 of a polybutadiene part and 2 coupling 
amount of the obtained block copolymer ] 50% 20wt%. 

[0063] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst II to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. The characteristic of the 
obtained block copolymer (polymer 3) was shown in Table 1 . The percentage of the block copolymer which is not 
denaturalized [ which is intermingled in the polymer 3 ] was 20wt%. 

[0064]Next five mass parts of silica A were added to the polymer 3 of 100 mass parts to the cyclohexane solution 
of the polymer 3 obtained above, and it mixed to it Although a part of this solution was sampled and room 
temperature neglect was carried out one whole day and night, micro-disperse of the silica A is carried out uniformly, 
and the silica A which dissociates fr-om a solution and is sedimenting did not almost have it. Thus, it has checked 
that the polymer 3 and the silica A formed the compound state unified intimately. Next, heating removal of the 
cyclohexane was carried out from the above-mentioned polymer 3 and a mixed solution with the silica A, and the 
block copolymer composition thing was obtained. The physical properties of the obtained constituent were shown in 
Table 2. Abrasion loss was 1 4 mg when the abrasion resistance of this constituent was investigated. 
[0065] 

[Comparative example 4] Except not using a denaturing agent, the silica A was added like Example 2 in the solution 
of the block copolymer (polymer 4) obtained by the same method as Example 2, and it mixed in it. When a part of 
this solution was sampled and it was neglected one whole day and night, the silica A was sedimenting and a 
compound state like Example 2 was not revealed. Next, heating removal of the cyclohexane was carried out from the 
above-mentioned solution which mixed the polymer 4 and the silica A, and the block copolymer composition thing 
was obtained. The physical properties of the obtained constituent were shown in Table 2. Abrasion loss was 25 mg 
when the abrasion resistance of this constituent was investigated. 
[0066] 

[Example 3] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 20 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, after adding n-butyl lithium and tetramethylethylenediamine and polymerizing at 
70 ** for 1 hour, The cyclohexane solution (concentration 20wt%) containing butadiene 60 beforehand refined mass 
part was added, the cyclohexane solution which contains styrene 20 mass part further at 70 ** for 1 hour was 
added, and it polymerized at 70 ** for 1 hour. Then, the mol reaction of the denaturing agent Ml was carried out 
1/4 time to n-butyl lithium used for the polymerization. The styrene content was [ 1 of a polybutadiene part and 2 
coupling amount of the obtained block copolymer ] 1 7% 40wt%. 

[0067]After adding and deactivating methanol in the block copolymer obtained above, 0.3 mass parts of 2-t-butyl-6- 
(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl acrylate was added to block copolymer 1 00 mass part as 
stabilizer The characteristic of the block copolymer (polymer 5) produced from the cyclohexane solution of the 
block copolymer by a steam stripping method removing cyclohexane was shown in Table 1 . The percentage of the 
block copolymer which is not denaturalized [ which is intermingled in the polymer 5 ] was 30wt%. Next, the silica B 
(HDK N-20 by the Asahi Chemical Wacker silicon company) was mbced with 100 mass parts for the polymer 5 
obtained above with 30 mass parts and the 30 mmphi said direction rotation biaxial extrusion machine of ratio-of- 
l6ngth-to-diameter34, and the block copolymer composition thing was obtained. The extrusion temperature in the 
extrusion machine was 210 **, and number of rotations was 200 rpm. Haze of the obtained constituent was 55%. 
[0068] 

[Comparative example 5] The block copolymer composition thing was obtained by the same method as Example 3 
using the block copolymer (polymer 6) obtained by the same method as Example 3 except carrying out mol use 1/4 
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time to n-butyl lithium which uses tetrachlorosilane for a polymerization instead of the denaturing agent Ml. Haze of 

the obtained constituent is 80% and is inferior to transparency from the constituent of Example 3. 

[0069] 

[Example 4] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 35 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 20 beforehand refined 
mass part and styrene 1 0 mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which 
contains styrene 35 mass part further was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of 
the N-(1,3-dimethylbutylidene)-3-(triethoxy silyl)-1 -propane amine (it is henceforth called the denaturing agent MS) 
was carried out to n-butyl lithium used for the polymerization as a denaturing agent The styrene content was [ 1 of 
a polybutadiene part and 2 coupling amount of the obtained block copolymer ] 35% 80wt%. 
[0070] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst I to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. The characteristic of the 
obtained block copolymer (polymer 7) was shown in Table 1 . The percentage of the block copolymer which is not 
denaturalized [ which is intermingled in the polymer 7 ] was 40wt%. Next, to the cyclohexane solution of the polymer 

7 obtained above, 5 mass-part addition of the silica B (HDK N20 by the Asahi Chemical Wacker silicon company) 
was carried out per 100 mass parts of the polymer 7, and it mixed. Although a part of this solution was sampled and 
room temperature neglect was carried out one whole day and night, micro-disperse of the silica B is carried out 
uniformly, and the silica B which dissociates from a solution and is sedimenting did not almost have it. Thus, it has 
checked that the polymer 7 and the silica B formed the compound state unified intimately. 

[0071] 

[Example 5] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 15 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, after adding n-butyl lithium and tetramethylethylenediamine and polymerizing at 
70 ** for 1 hour, add the cyclohexane solution (concentration 20wt%) containing butadiene 70 beforehand refined 
mass part, and it polymerizes at 70 ** for 1 hour. The cyclohexane solution which furthemiore contains styrene 15 
mass part was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of the gamma- 
glycidoxypropyltrimetoxysilane (it is henceforth called the denaturing agent M4) was carried out to n-butyl lithium 
used for the polymerization as a denaturing agent. The styrene content was [ 1 of a polybutadiene part and 2 
coupling amount of the obtained block copolymer ] 40% 30wt%. 

[0072] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst II to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. The characteristic of the 
block copolymer (polymer 8) produced from the cyclohexane solution of the block copolymer by a steam stripping 
method removing cyclohexane was shown in Table 1 . The percentage of the block copolymer which is not 
denaturalized [ which is intermingled in the polymer 8 ] was 25wt%. Next, to the cyclohexane solution of the polymer 

8 obtained above, 10 mass-part addition of the silica C (UltrasilVN3 by Degussa) was carried out per 100 mass parts 
of the polymer 8, and it mixed. Although a part of this solution was sampled and room temperature neglect was 
carried out one whole day and night micro-disperse of the silica C is carried out uniformly, and the silica C which 
dissociates from a solution and is sedimenting did not almost have it Thus, it has checked that the polymer 8 and 
the silica C formed the compound state unified intimately. 

[0073] 

[Example 6] In Example 3, isoprene was used instead of butadiene, and, in the styrene content the sum total of 1 of 
an isoprene part and 2 coupling amount and 3 and 4 coupling amount obtained 30wt% of the block copolymer 
(polymer 9) 1 5wt% by the same method as Example 3. Next to the cyclohexane solution of the polymer 9 obtained 
above, 20 mass-part addition of the silica A (Sipernat500LS by Degussa) was carried out per 1 00 mass parts of the 
polymer 9, and it mixed. Although a part of this solution was sampled and room temperature neglect was carried out 
one whole day and night, micro-disperse of the silica A is carried out uniformly, and the silica A which dissociates 
from a solution and is sedimenting did not almost have it. Thus, it has checked that the polymer 9 and the silica A 
formed the compound state unified intimately. 
[0074] 

[Example 7] In Example 1, the block copolymer (polymer 10) was obtained like Example 1 except using 1 ,3-dimethyl- 
2-imidazolidinone (M5) as a denaturing agent Next to the cyclohexane solution of the polymer 10 obtained above, 5 
mass-part addition of the siljca A (Sipemat500LS by Degussa) was carried out per 1 00 mass parts of the polymer 
10, and it mixed. Although a part of this solution was sampled and room temperature neglect was carried out one 
whole day and night, micro-disperse of the silica A is carried out uniformly, and the silica A wNch dissociates from a 
solution and is sedimenting did not almost have it. Thus, it has checked that the polymer 10 and the silica A formed 
the compound state unified intimately. 
[0075] 
[Table 1] 
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[0077] 

[Examples 8 and 9] The cyclohexane solution (concentration 20wt%) wliich contains wasWng, desiccation, and 
styrene 14.7 mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an 
agitator and a jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and 
polymerizing at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 72 
beforehand refined mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which 
contains styrene 1 3.3 mass part further was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of 
the denaturing agent M5 was carried out to n-butyl lithium used for the polymerization. The styrene content was [ 1 
of a polybutadiene part and 2 coupling amount of the obtained block copolymer ] 38% 28wt%. 
[0078] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst I to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. Then, heating removal of the 
cyclohexane was carried out from the obtained block copolymer cyclohexane solution, and the block copolymer 
(polymer 11) was obtained. The analysis result of the polymer 11 was shown in Table 3. The percentage of the block 
copolymer which is not denaturalized [ which is intermingled in the polymer 1 1 ] was 20wt%. 
[0079]After carrying out melt kneading of the polymer 1 1 for 100 mass parts and the softening oil for rubbers 
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(Idemitsu Kosan Diana process oil PW-380) at 230 ** with a 30 mmphi twin screw extruder beforehand at the 
presentation shown in Table 4, Polypropylene resin of the quantity which showed the silica A and C of the quantity 
shown in Table 4 as an ingredient (2) in Table 4 as an ingredient (3), Furthermore, 0.88 mass parts of octadecyl-3- 
(3,5-di-t-butyl-4-hydroxyphenyl) propionate was added as stabilizer, melt kneading was carried out at 230 ** with 
the 25 mmphi twin screw extruder, and the block copolymer composition thing was obtained. The physical properties 
of the obtained constituent were shown in Table 4. 
[0080] 

[Comparative example 6] The block copolymer composition thing was obtained by the same method as Examples 8 
and 9 except not blending silica. The physical properties of the obtained constituent were shown in Table 4. 
[Comparative example 7] The block copolymer composition thing was obtained by the same method as Examples 8 
and 9 except having blended 80 mass parts of silica B. The physical properties of the obtained constituent were 
shown in Table 4. 

[Comparative example 8] The block copolymer composition thing was obtained by the same method as Example 8 
using the block copolymer (polymer 12) obtained by the same method as Example 8 except not using a denaturing 
agent. The physical properties of the obtained constituent were shown in Table 4. 

[Comparative example 9] The block copolymer composition thing was obtained by the same method as Example 8 
using the block copolymer (polymer 13) obtained by the same method as Example 8 except having used 
tetrachlorosilane instead of the denaturing agent M5. The physical properties of the obtained constituent were 
shown in Table 4. 
[0081] 

[Example 10] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 20.5 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 61 beforehand refined 
mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 1 8.5 mass 
part further was added, and tt polymerized at 70 ** for 1 hour. Then, this mol reaction of the denaturing agent Ml 
was carried out to n-butyl lithium used for the polymerization. The styrene content was [ 1 of a polybutadiene part 
and 2 coupling amount of the obtained block copolymer] 37% 39wt%. 

[0082] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst II to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. Then, heating removal of the 
cyclohexane was carried out from the obtained block copolymer cyclohexane solution, and the block copolymer 
(polymer 14) was obtained. The analysis result of the polymer 14 was shown in Table 3. The percentage of the block 
copolymer which is not denaturalized [ which is intermingled in the polymer 1 4 ] was 25wt%. After carrying out melt 
kneading of 100 mass parts and the softening oil for rubbers of 100 mass parts (Idemitsu Kosan Diana process oil 
PW-380) for the polymer 14 at 230 ** with a 30 mmphi twin screw extruder. Polypropylene resin as 15 mass parts 
and an ingredient (3) for the silica A as an ingredient (2) 34 mass parts. Furthermore, 0.88 mass parts of octadecyl- 
3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate was added as stabilizer, melt kneading was carried out at 230 ** 
with the 25 mmphi twin screw extruder, and the block copolymer composition thing was obtained. The physical 
properties of the obtained constituent were shown in Table 4. 
[0083] 

[Example 11] The cyclohexane solution (concentration ZOwtX) which contains washing, desiccation, and styrene 17.8 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 66 beforehand refined 
mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 1 6.2 mass 
part further was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of the denaturing agent M4 
was carried out to n-butyl lithium used for the polymerization. The styrene content was [ 1 of a PORIPUTA diene 
part and 2 coupling amount of the obtained block copolymer ] 42% 34wt%. 

[0084] 100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst II to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. Then, heating removal of the 
cyclohexane was carried out from the obtained block copolymer cyclohexane solution, and the block copolymer 
(polymer 15) was obtained. The analysis result of the polymer 15 was shown in Table 3. The percentage of the block 
copolymer which is not denaturalized [ which is intenningled in the polymer 15 ] was 25wt%. After carrying out melt 
kneading of 100 mass parts and the softening oil for rubbers of 100 mass parts (Idemitsu Kosan Diana process oil 
PW-380) for the polymer 15 at 230 ** with a 30 mmphi twin screw extruder, Polypropylene resin as 15 mass parts 
and an ingredient (3) for the silica A as an ingredient (2) 34 mass parts. Furthermore, 0.88 mass parts of octadecyl- 
3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate was added as stabilizer, melt kneading was carried out at 230 ** 
with the 25 mmphi twin screw extruder, and the block copolymer composition thing was obtained. The physical 
properties of the obtained constituent were shown in Table 4. 
[0085] 
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[0086] 
[Table 4] 
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[0087] 

[Examples 1 2 and 1 3] After carrying out melt kneading of the softening oil for rubbers of 1 00 mass parts of the 
polymer 1 1 , and 1 00 mass parts or 1 36 mass parts (Idemitsu Kosan Diana process oil PW-380) at 230 ** with a 30 
mmphi twin screw extruder. Polypropylene resin of the quarttrty shown in Table 5 as the silica B and the ingredient 
(3) of the quantity shown in Table 5 as an ingredient (2), Three mass parts and polyphenylene ether resin for 
polystyrene resin Seven mass parts, Furthermore, 0.88 mass parts of octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) 
propionate was added as stabilizer, melt kneading was carried out at 270 ** with the 25 mmphi twin screw extruder, 
and the block copolymer composition thing was obtained. The physical properties of the obtained constituent were 
shown in Table 5. 

[Comparative example 10] The block copolymer composition thing was obtained by the same method as Example 12 
except having used the polymer 1 2. The physical properties of the obtained constituent were shown in Table 5. 
[0088] 

[Comparative example 11] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and 
styrene 20 mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an 
agitator and a jacket was thrown in. Subsequently, after adding n-butyl lithium and polymerizing at 70 ** for 1 hour, 
the cyclohexane solution (concentration 20wt%) containing butadiene 30 beforehand refined mass part was added, it 
polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 50 mass part further was added, 
and it polymerized at 70 ** for 1 hour. The styrene content was [ 1 of a PORIPUTA diene part and 2 coupling 
amount of the obtained block copolymer] 11% 70wt%. Furthermore, 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl- 
4-hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. Then, heating removal of 
the cyclohexane was carried out from the obtained block copolymer cyclohexane solution, and the block copolymer 
(polymer 1 8) was obtained. The analysis result of the polymer 1 8 was shown in Table 3. The block copolymer 
composition thing was obtained by the same method as Example 1 2 using the polymer 1 8. The physical properties of 
the obtained constituent were shown in Table 5. 
[0089] 
[Table 5] 
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[0090] 

[Example 14] The cyclohexane solution (concentration 20wt%) which contains washing, desiccation, and styrene 35.1 
mass part that carried out the nitrogen purge and was refined beforehand for an autoclave with an agitator and a 
jacket was thrown in. Subsequently, n-butyl lithium and tetramethylethylenediamine. After adding and polymerizing 
at 70 ** for 1 hour, the cyclohexane solution (concentration 20wt%) containing butadiene 33 beforehand refined 
mass part was added, it polymerized at 70 ** for 1 hour, the cyclohexane solution which contains styrene 31.9 mass 
part further was added, and it polymerized at 70 ** for 1 hour. Then, this mol reaction of the denaturing agent M5 
was carried out to n-butyl lithium used for the polymerization. The styrene content was [ 1 of a PORIPUTA diene 
part and 2 coupling amount of the obtained block copolymer ] 1 8% 67wt%. 

[0091]100 ppm added to the block copolymer obtained above by having set the hydrogenation catalyst II to Ti per 
polymer, and the hydrogenation reaction was performed to it at hydrogen pressure 0.7MPa and the temperature of 
65 ** for 1 hour. Methanol was added after that and then 0.3 mass parts of octadecyl-3-(3,5-di-t-butyl-4- 
hydroxyphenyl) propionate was added to block copolymer 100 mass part as stabilizer. Then, heating removal of the 
cyclohexane was carried out from the obtained block copolymer cyclohexane solution, and the block copolymer 
(polymer 1 6) was obtained. The analysis result of the polymer 1 6 was shown in Table 3. The percentage of the block 
copolymer which is not denaturalized [ which is intermingled in the polymer 1 6 ] was 30wt%. The silica A as an 
ingredient (2) with 100 mass parts for the polymer 16 15 mass parts. 271 mass parts and polystyrene resin for 
polypropylene resin as an ingredient (3) 834 mass parts. Furthermore, 0.88 mass parts of octadecyl-3-(3,5-di-t- 
butyl-4-hydroxyphenyl) propionate was added as stabilizer, melt kneading was carried out at 230 ** with the 25 
mmphi twin screw extruder, and the block copolymer composition thing was obtained. The physical properties of the 
obtained constituent were shown in Table 6. 
[0092] 

[Example 15] Hydrogenation time was shortened and the block copolymer (polymer 17) was obtained by the same 
method as the polymer 16 except having made the hydrogenation rate into 60%. The analysis result of the polymer 
1 7 was shown in Table 3. The percentage of the block copolymer which is not denaturalized [ which is intermingled 
in the polymer 1 7 ] was 30wt%. The block copolymer composition thing was obtained by the same method as 
Example 14 using the polymer 17. The physical properties of the obtained constituent were shown in Table 6. 
[Comparative example 12] The block copolymer composition thing was obtained by the same method as Example 15 
except A Not using silica. The physical properties of the obtained constituent were shown in Table 6. 
[0093] 

[Comparative example 13] The block copolymer composition thing was obtained by the same method as Example 15 
except not having used the silica A, using the polymer 18. The physical properties of the obtained constituent were 
shown in Table 6. 
[Table 6] 
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The result of Examples 1-15 and the comparative examples 1-13 shows that the block copolymer composition thing 
of this invention is excellent in mechanical strength, a compression set, shock resistance, and processability. 
[0094] 

[Effect of the Invention]The denaturation block copolymer composition thing of this invention is excellent in heat 
resistance, transparency, abrasion resistance, and processability. The hydrogenation block copolymer composition 
thing of this invention is excellent in mechanical strength, a compression set, shock resistance, and processability. 
Taking advantage of these features, by injection molding, extrusion molding, etc., it can be processed into the mold 
goods of various shape, and can use for autoparts, household appliance parts, a wire covering, a medical part, 
footwear, general merchandise, etc. 



[Translation done.] 



(i9)0*H#ff;? (jp) (12) ^ BS ft 1^ S (A) iwmimmm 

#1^2002-201333 
(P2002 - 201333A) 
(43)^18 H ¥^14^ 7 ^ 19 B (2002. 7. 19) 



(BDlntCl.' FI f-73-r(##) 

C 0 8 L 53/02 C 0 8 L 53/02 4 J 0 0 2 

C 0 8 F 297/04 C 0 8 F 297/04 4 J 0 2 6 

C0 8K 3/00 C0 8K 3/00 

C0 8L 23/00 C0 8L 23/00 



mm^ m^m.s ol (^26H) 



(21)flli»^ 


4tM2001-3088e3(P2001-308863) 


(71) mm A 


000000033 










<22)tmB 


¥iai3<F10^4B(2001.10.4) 










a2mm 






49BI2000-330357<P2000-33035D 








^fi!(12^10^30 B (2000. 10. 30) 








H* (JP) 




























100108693 



















(54) im<om} :ftiyi7mmmms 



(57) [Sl^] 

[^M] mmmM. Eii7m^. sffi^tt. ipxtttc 
TOM (1) ^-)immitm^mtt 

5'>=S: < ^ 1 f@iDfi^f*:/n 7 ^ A ±t^i;xy;& 

D , \i-j\^mmmitym^^mif 5 ~ 9 5 w t 
(2) 'y^)mmmmmxii./mmmmo. 5 

T. ±mm^Wfu >y ^ A Rtf /xtis^i^yn 7 ^ B 
tcZkm x>t°4^>/S. 7 5yS. i^7y-;l/S. 771/ 

5Ji?fflA^'>^ < 1 filS^LTV^S c ^:^#^ti:■r 



1 

mMmn en \i=-)immmitm^mtt 

±f* t S < i: 1 f@©fim*y n >y ^ B p. ^ 
D . 'c^iW.^WiSYjm^Mm 5 ~ 9 5 w t 

(2) 'y^)f^mmmwL\t/mmwcm. s 
~ 5 0 siaiA^ 5 ^ 5 y a 'y '7m.^mm\t^\^^ 
T. ±Hea^f*7n -y ^ A m3/iL\m^'^'^viv b 

tC7j<m x.t°4^~>S. ^>^y-;l'Ss 7/1/ 

§yp>y^«a^f*:ffim 
[IsRiS 2 ] ±ia ( 1 ) y o <y ^±t*^f*:X(±^©* 

?i!t^l 0 0llBl5t)rtLT. (3) tb7Yy*a^f4: 

(A) - (CH- 

I 



(2) !tffjB2 0 0 2-2 0 1 3 3 3 

2 

* [ffi*^ 3 ] mil) 7o 7 ^ttS^f*c;37]<)ii^ 

t 1 ffl<DSa-#;y o >y ^ B Jb> P. * . 

fk7]<.^#^lA^ 5 ~ 9 5 w t ±^=-}Vmim.\t 
7mm(D 7 0 %a±:^^S(¥i^l53-^l 2 TJIXIOE' - 

f*i7o V ^ A /xt±a^ft:/D y ^ B }c. mm. 

<«ji#f4 (A) ~ (E) mmmmi'i^M^ 
( I ) ~ ( 1 1 1 ) ^mtzt-^u «y ^^m-tw<n)imm 
X'^^^trnWihtm^-^ 1 xt±ii^^2taic<o7 



R' 



= C-CH) 

I I I 

R' R" 



(C H- 

1 



(CH-CH-CH-CH2) 

I I I I 

R ' R 2 R ' R* 



(C H-C R") - 

I 1 

Rs C R^ = C H R» 



(CH-CR") - 
I I 

R^ CR^H-CHjR* 



izi^-T'bR&oTUT'bSu. (A) (±*>;^«»*^L. (B) eh^> 

(I) 0. l^((D) + (£))/( (A) + (B) + (C) + (□) + (£)) 
^0. 8 5 

(I 1)0. 1 ^ ( (C) + (E) / ( (A) + <B) + (C) + (D) + (E) ) 
^1 



(I I I) 0^ (D) / ( (A) + (B) + (C) + (D) + (E) ) ^0.15 



(3) 



mmmo 



3 

(1 ) 
(2) 
(3) 

(4) 
(5) 



1frf^2 0 0 2-2 0 1 3 3 3 
4 



-OH 



- N R ^- R ' ° 
-N [R '°-0H] 2 
-NR'^-R'^-S i (OR'V) , 
-N [R'"- S i (O R ' M 3] 2 
-NR'-R'^-CH-CHR' ' 

\ / 

O 

-N [R"»-CH-CHR' '] 2 
O 



(7) 

(8) 

(9) 

(1 0) 
(11) 

(1 2) 

(1 3) 
(1 4) 



-C R^ 
I 

OH 

- C R * 

I 

OH 

■ C R 
I 

O H 



-O- R ' 



N R ^ 



-C-N R'- R 
O 

-C- R 
O 

-C R'- N R 1 
I 

OH 



- N R ' ' R 



5 i (ORi') , 
Si COR' ■) 3 



- C R »- R ' 
I 

O H 

tmm 1-24 r mmm 1 ~ 3 



- N R ' ' R ' ^ 



So ) 



(4) 

5 

[0 0 0 1] 

Tcmmii. mmmms mytxm. if^m & 
maxmmntcmmm^mmimL. mzm lo 

[0 0 0 2] 

ws^-^rvxtxm. dm]mM.mxh-oxmx 20 

gill¥gPn"p. ^«giJn"n, g^fflgPiS. St 

^Sffi^fbK^-ttfSv^x y 7n <y ^m^Wmt(r) 30 

ii. mnxwmmzmmnmmmm%^i;i^ c 

UH^nX\^^o 40 
[0 0 0 3] Mx.{|'#r»1Hg5 9- 1 3 16 1 3^1^|g{C 

m^^m^^-t^^^ F mmmm^^^^xwmm 

mm 1 0-5 8 0 9 S^l^lgfcti. .t°U 7xxp>'x 
tijbV 0 0 1 - 7 2 8 5 3^^S{c{±. .t°U;^J- 



#12 0 0 2-2 0 133 3 

6 

[0 0 0 4] mw&.yn^^j';mmmmM 
^tmuom^'m^mt^mthx. mw&7 
xiv^'m^m:.-n^mm^^t^^tm^nx\.^ 
So mm. #i^HS6 2-5 4 1 3 ?.wmmwj^m 

6 2-5 4 1 4 O^l^^tcH;. ^~)V^^mfA{t7mt 

mm1^^\.xwmm}L<^^wmmM\.fdmmif' 

fm.-^\vz\^-^o sf^. #i^-f-4 - 3 9495 wiM. 
ifi^¥4-2 8 0 3 4^i^is. wm-^-z^ii m- 

[0 0 0 5] 

mmm^di L a i: -r -5 PM] A^ A^ 5 :|;^?£TT\ If X 
;b^tiSMb7j<^-J^^i^'xy7n >y ^ftfi^f^^Xfi^ 

[0 0 0 6] 

m:m\.mimmm.-yxi >y ^±ts^f*^. 

1 . ( 1 ) H x;I/^§^^fb7j<^;&±ftci:t-§'>^ < t 
t) lfficDfi##:7n>y^At. MS>^xy^±#:^T§ 
'>^<i:fel®©a^«:7n<y^B*>P,*t3^ lfx;l/^ 
Si^fkTk^^^l*^ 5 ~ 9 5 w t %T'SS7n >y ^tt 
S#f*:Xt±^<D7k^!|% 1 0 0 i: . ( 2 ) ^> U AIS 

wmmmt/wj^mmm 0 . 5-50 smspa^ 
^^57n >y ^m.'^mmM'^^^^x. ±i2a^f*7 

n -y A Rtf /X{ifi^f*7n >y ^ B \zim^. x.t°4^ 

jitfn§gis^'>^< i{gt-r5ii?ffl*^'>*< 

[0 0 0 7] 2. ±ia (1) 7D-y^ttS^{^3li±^© 

7k^ 1 0 0 n%w,zM\.x. (3) tiyy-< y^m^ 



(5) 



Itlfl 2 0 0 2 - 2 0 1 3 3 3 



3. ±12 (1) 7'u'y^m^mmm\ 

5 ~ 9 5 w t %, ^t!-;b^tffi^ft7k^fiO 7 0 % 



(A) 



(CH- 
I 



C = C 
R 



-C H) 



(A) - (E) om^fMJtATOS (I) ~ (I I 

I ) mtctfu y^m^mykmt:&^c tm 

[0 0 0 8] 



-C H) 
I 

R * 



(CH-CH-CH-CHj) 
I I I I 
R ' R * R ' R * 



(CH-CR*) - 

1 I 

Rs CR^=CHR" 



(E) - (CH-C R') - 
I I 

R^ C R^H-CHjR" 

cizTR'-R ^ji^n^^tiTkn. natf'y. mmmi-m. 1-20 (Dmmtk^it 

lcra-Tt>RaQTt^T*)ml^. (A) l±5/;^«»*^0s (B) tth^> 

(1) 0. 1 ^ ( (D) + (E) ) / ( (A) + (B) + (C) + (D) + (E) ) 
^0. 8 5 

CI DO. 1 ^ ( (C) + (E) / < (A) + (B) + (C) + (D) + (E) ) 

^ 1 

( I I I ) 0^ (D) / ( (A) + (B) + (C) + (D) + (E) ) ^0.15 

[0 0 0 9] 4. ±mm^muy^ km/xm.^ 
Pf.yu <y ^ B ymti^ ^miin^-^mm^'j^rsi < ^ t 
1 mmmmm^ < i: 1 1 m^^ltv^s c 
mtt^±m 1 ~ 3 m^irnij^i^mmo)7u >y ^±ifi 



[0010] 

[fb4] 



9 

(1 ) 
C2) 
(3) 
(4) 
(5) 

(6) 

(7) 

(8) 

(9) 

(1 0) 
(11) 

(1 2) 



(6) 

-'NR8-R'°-0H 
-N [R i°-OH] 2 
-NR^-R'°-Si (OR") 3 
-N [R'^-S i (OR' ') a] 2 
- N R » 



2002-20 1333 



-R'°-CH-CHR' ' 

\ / 
O 

-N [R'^-CH-CHR"] 2 
O 

-CR*-R'°-NR' ' R'2 
I 

OH 

- C R » - R ' ° - O R " 
I 

OH 



I 

OH 



-C-N R ' 
0 

-C- R ' ° 
II 

O 



Si (OR") 3 

-Si (OR") 3 
- R '"-N R " R' 



(13) -CR»-NR"-R'°-NR' 



(14) 



-CR'-R'^-NR' 



O H 



-2 4(Dmt7mM. S5V^ti:7MS. x#4^S/S, 

1-24 (Dmt7mmo r'" i - 3 

K^i(l~3 0(DMl:7Km ^^oR' . Rt5R"~R 



[00 11] 5. ±IB (2) >"J:^3^telOTilXti/ 

mmo 

[00 12] 



(7) 

11 

[00 13] (A-B) „ -X, (B-A) n -X. A 

- (B-A) „ -X. B- (A-B) „ -X. X- 10 
(A-B) „ -X. X-A- (B-A) „ -X. X- 

B- (A-B) „ -X, [ (B-A) „ ] . -X. 
[ (A-B) „ J . -X. [ (B-A) „ -B] . - 

X. [ (A-B) „ -A] . -X 

\ti~5 mmr-ib *). mitz ti±(Dm -mat 2 

mm^Lr\^>^mmnm-X'&^. xmrn^:^^ 20 
ym^-^itm^^^^ii. h7uy^ms/ 

X{iB^D-y^(7)iM{C^^LTV^So ) 
[0 0 1 4] ^tj. lafitcfci^T, if-;V^S^fk* 

L < (i 5 0 w t %a±.. .fc 0 §f f L < ti 7 0 

^ft^n 7 ^ B i: {i±tfS>^"iy^iif S L < fi 5 O w t % 

j:D§?SL<ti6 0wt%^±^=&T§ 30 
ttfSi/xy i: ^z.)\,^^mm.{\M t (Di^m^Wfu -y 
^ , Xii/mmry:r. y^-m^i^yu -y ^ :^7ikto 

L T V > § gI55t&C>y Xt±T-/ 

V\ 40 

[0 0 15] -fuy^m^mmmmtbTii. m 
mwj^^ 3 6- 1 9 2 8 6 ^{l}m. 43-17 

9 7 9^m #l^Bg4 6-3 2 4 1 5^1^|g. #l^Hg 
4 9-3 6 9 5 m'j^m. #1^HS4 8-2 4 2 3^1^ 
fg. 1tl^Bg4 8-4 1 0 6^m !i#l^H§ 5 6 - 2 8 9 
2 5 ^i>fg. #1^HS 5 1 -4 9 5 6 7 5 
9- 1 6 6 5 1 8^1^|g. miBge 0-1 8 6 5 7 7^ 



!RFli2 0 0 2-2 0 1 3 3 3 
12 

1, 3-i>'>{^;l/X^lyy. a-^^ 

cDttJA^^ iaX^i2aW±;6^isgfflT'^> -fi§e*Ilc{±X^ 

1. 3-"/^-yxy. 2-^^;l/-l, 3-7^S>xy 
(i'y:/by) . 2. 3->>~p{^;i/-i, 3-7^>>x 
y. I, 3-^y^i^xy, 1, 3-'N++'-v/xy^(7) 

f^t-^^ 1 mit 2 si^i±*^<^mTt. -micit 1 , 3 
-v^^>;xx ^v^^uy-bmf^n^. 

[0 0 16] *fgfite:fcv^T. yn-y^ttS^f*©SiS 

^'^y||«fllBfi^^ft:7i<*. i/^^D^y^y. 
^o'^y^y. v'^o'N^^-tfy. ^f-;vj/^o^4^^t 

X x^;l/5/^n-\:^-fty^(DiiSS^fbi<^. feSV^ 
ii^y-tfy. K;i/xy. xf-^i/'^y^y. ^^i^uy^® 

A. n-:/olf;bU^'>i^. ^y7'ni:f;l/U^'>A^ n 
-y^/l/U^'^A. s e c-y^;l/U^>i'ix, t e r t 

--f^mi-^L. -N+-9-/^byv^u^'^/A. 

xx;l/>; U ^'i' A. ^V-f U-;l/y* U ^-^ AHAH^fflT 

cn^tiiato^^p-f 2aj.x±^?g^LTMffl 

[0 0 17] ^fgB^lfCfc'V^T. 7'n>y^±tfi^f*SjSHt 
oS-&3iS(?3 L fci±|5~:;x yW7i(D 5 ^ a ^ 

t^i: i:A^-et§. nmt^^^^^y^AfCiiJi: LT 
ti, x-r;l/^. 75 y^. ^4-x-rm ^^X7^ 
y. >t^x4-^;^7^F\ 7;^+;^-<y■ti'yx;^4-^y^^oA 

7;l/3:^^>/F^AW5tiSo Mf^W^^JtbTtt. X 

bTi±y^^;bx-x;k yx^;l/x-x 
;k >>'7xx;l/x— r;K rh^tFoy^y^ ^x^ 
Uy^'U 3-;l/y^^;l/x-r;k i^x^Uy^^'J n- 

-iWr^y. FU>^^;l/75y. FUxf-;l/75y. r 
h7^^;bx^l^yy75y. ^<DffiSt(;^3|g75y 
^AWBnSo ts7.7^ yS:t>'*X4-yU75 F ^ LT 
{±. FU7x-;V>tNX7i'y. '\4^'it^^;l/*x*;P7 

[0 0 18] imm\ci5\^x. 7u-j^^m^w^wM 
tm<Dm^m.^t. iff$L<tt-i o-i sot, ct 



(8) 

13 

0 . 5-10 Btr^gAws Lv\ s fcm^mmmm 

[0 0 19] mm-(:'mt^ (1) 7n-y^±±M^f* 10 



#fji 2 0 0 2 - 2 0 1 3 3 3 
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:/ o -y ^ m.'^\k-^im Ltm^^^ v- ^> 3 

©fj^ti. ff$L<li6 0wt%J;^T. <fc'5^fFiL<{i 
5 Owt%OTT'fe5o 

[0 0 2 0] *^0^tfcV^T. 7i<SS. X.t;4^'>S. 7 

^yg, ^>^y-;vs. 7;^3:^;^'>^y/)^b®^~n5 

[0021] 
[ft 5] 
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(1 ) 
(2) 
(3) 
(4) 
(5) 



(7) 



(8) 



(9) 



(9) 

-NR»-Ri°-OH 

- N [ R ' °- O H] 2 
-NR^-R'°-S i (OR") 3 
-N [R S i (O R ' M 3] 2 
-NR^-R'^-CH-CHR'^ 

\ / 

O 

-N [R'o-CH-CHR' ^ J 
O 

-CR'~R '°-N R " R ' 2 
I 

OH 

- C R " - R ' ° - O R " 
I 

OH 
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I 

OH 



-Si (O R ") 3 



(1 0) 

(11) 



(1 2) 



-C-N R«- R ' 
O 

-C- R '"-N R 

II 

O 



-Si (OR'') 3 
N R " R' 



(13) -C R N R ' 

I 

OH 

(14) -CR*-R'° 

I 

OH 

tmmk 1-24 (omitmrno r'" mmk 1 ~3 

^mm-?>Q(omt7mm. ^^r' > miR'" -r 
' <r>mt7mm. &^'r'° (D^itmrnMui.. 7m 



So ) 

[0 0 2 2] *%fitCfcV^T. 7mm. 4^i/S, 7 

jii/j/u^^-fj-y, Th^i'Vy^yji-p-y x—uy 
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U :/ h y - ^"U >^ Y^'y-fu If ;!/ F U 7 x 
y-^'U^>F4^>':/oif;l/^^;l/v'"^ F 
^i/'yvy. y -^'U F+^>7'olf;l/X^;V>^/ F + 
y -^^U v' F+->:/o e;l/x^;l/i;x F4^>/ 
i/^y, y -^y >^ F4^'>:/o \i)Vi^=^-)W:£.y^=yV 
vy. y-^U>^F+S^7'Dt°;l/^^;l/>^Vo4-°+i^^> 10 

y -^~U F+S^yo F+i^S^^ 
y. y -^'U F^i/^D t°;l/^^;l/>>'7xy+>'i>^ 
X y-^Ui>F:^>':/ntr;l/i;^^;M F^^i^i^^ 

y -^"y F+i^:/o e;l/~>'x^;l/x F+i>'>^ 
X y - y U ^^y-fxi tf ;l/S;>{^;l/x 

y -^U 'y F^^v'T'P e;bv''^^;b7xy 
X y -yu F^>^ynlf;l/i>x^;U;( F+i^>'^ 
X y -^U F+>'7'o e;V^^;Vi^^yyn-?y:t 
^'y'yvy. If X ( y - i> F4^>^:/n If ;l/) F 
^i^i'^X ex (y-^'Ui^F4^->ype;!/) i;xF 20 
^i/v'^y, ex (y-^~Ui/F+S^yne;b) v^Vp 
.f:^^~>i/^y. ex (y-^"'J~>F+^>ype;l/) V7 
\-^'y'y^y. ex (y-^y>'F+i^:/ne7l/) >'7 
xy+v'i/^X ex (y-^'Ui/F+i^T'oe;!/) ^ 

^;i/^F^5V'>7X ex (y-^uv^F^^^^yoe 

}V) p{^;l/xF+>">^X ex {y-^'')yY^=yf 
xiMiV) :^9i^-fxi^-^'y'y^y^ ex (y-^'Uv'F 
4^>'yne;l/) ;<^;l/7F+v^>^^X ex (y-^^'U 
i/F^^'yype;!/) ;«^;U7x/4^i/'>^X FUX 

(y-^Ue/F+v^^pe/l/) ;<F+^>>^^y> y-^ 30 
^?^UP+^>ype;l/hU^ h4^>^>^^X y-^^f^ 
U p^>/7p e;^ FUX F ^i/i^-^X y ^ ^ U P 
4^iy;<f-;l/Fy^F^S^i^^X y-^^^UP^i/x 
5^;PFyxF+iV5^^X ex (y->{^^yD:^v/7' 
pe;I/) 'yi^Y^yyvy. FUX (y-p(^^yp4^ 
'>ype;l/) ^F^^i/^y^X jS- (3, 4-x.t°+>^ 
iy^^p^:^^>';l/) x^;I/-Fy^F4^>'>"7X JS- 

(3, 4 -x4^+->e/^P'\:^^ x^;l/-FyxF 
4^X>^X iS- (3. 4-x:iK4^>/>/i'P'\:^^j/;V) 
x^;l/-FyyPd^4^^>>'-7>', /3- (3, 4-xj}^4^ 40 
yy^\J^^y}\^) x^;l/-Fy7°F+^>i^^y, i3- 

(3. \-:sLf^^yy'7Xi^^y)]/) x^;l/-Fy7x 
y^^^y-y^x jS- (3, \-s,f.i^yy^xi^i;-y 
)V) ype;l/-Fy^ F+:^5^7X jS- (3, 4-x 
if-^^'yyju^^'yM x^;U-^^;b>>'^ h+>^i/^ 
i3- (3, ^-:z-ff-^yy'7Xi^^'y)V> x^;l/- 
x^;l/i;^F4^^>^>^X |3- (3, 4-x.-}^4^X>^ 
p-^+i/;!/) x^;l/-x^;I/i/xF+'>>"7X jS- 

(3. \-:s-f^^V'y'7Xi^^^y}V) x^;l/-^^;I/>? 
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x^;b->(^;l/S;7n.t°^i':y^X |8- (3, 4 
-x.f.^yy^u-\^yM x^;i/-^^;^j>v h^s/ 
>"7yv |8- (3, 4-x4^4^>/i/t^O'\^v';l/) xf- 
;I/-p<^;l/>^"7xy+->>"7y. jS- (3, 4-x>i?:^ 
Vy^xi^^y^/) x^;l/-i/^^;Iy;< F^^i/i/^y, 
/3- (3, 4-x.t°+>'i'^P^+S^;b) x^;U->>x 
^;l/xF+>'>"7y> iS- (3, 4-x.t°4^v'>'^p^ 
^-y)\/) x^;b->/"^^;I/xF4^i^i/'5y> jS- (3, 
4 -x.f 4^>/i/^P'N+>/;b) x^;l/-s;;(^;t/:/p4^ 
+>^~>^X jS- (3, 4-x>i^:^x>^P-\4^Xl/) 
x^;!/-i;^^;l/7'F+i^>^^X |3- (3, 4-x.t° 
^i/V^u^^yiV) xg^;i/->/V^;l/7x/+i>>'7 

jS- (3, 4-x4^^i/>'^ro'N+>/;l/) x^";!/- 
i/'x^;l/p{F4^v'v'7y. )S- (3, 4-x.i?^'yi/^7 
xi^^ViV) x.^)\/-)ii^)liy^V':fu^yt^y>"7 
y. 1, 3-i^'^f-;b-2-^5^'Vy v-Vy. i, 3 
-i;x^;i/-2-^5^yy v-vy, n, n -y-"^^ 
;i/:/peuy'i;P7. N-/f^;beoy Fyil*W?. 

[0 0 2 3] Lmmmimit^t'^^ctizxK). m 

a-f*:/p >y ^ A;^t;/XtiS^f*:^p 7 ^ b (c:7i<m 
xd-^+i/S^ T5ys> -y^y-m 7;i/3+^y-y^ 

[0 0 2 4] ^mni^isi^'Xs 7uy'^i^m^i^(Dym 
\ts mmm^tvf. rnkt-^^^mm^ (o ni. 

Pt, Pd, Rut<D^Ji^A->t>y. i>y*. T;V5 

(2) Ni. Co. Fe. zx^n^mmuxitr^i- 
;i/7-tr F ywmm^m^ ^ ^^7;i/ 5 - L.mm 

(3) Ti. Ru. Rh. Z rl|£DWIi^Sfk^f53^ 

^n^o mmymmmtLnt. M^iim^B§4 2 

- 8 7 0 4 ^{i^ms Itl^HS 4 3-6 6 3 6 ^l^^g. 
USB 3 - 4 8 4 1 ^'j^n. 1 - 3 7 9 7 O^tl^ 

1 -5 3 8 5 1 -^l^fg. ^1^¥2 - 9 0 4 1 

[0 0 2 5] ^^/"nyit^mtLzii. wrms-i 
0 9 2 1 9^micmm-^ntdt^mmm^m. 
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(C0~2 0 0°C. ^!ff L<ti3 0~l 5 0°C©ig®IBH 

f«?n5o 7i<^sjstcf^ffl$n§7]<^(7)E;btio. 10 

1~1 5MP a. ^$L<{iO. 2~10MPa. cl;^) 
Iff f L < ti 0 . 3 ~ 5 M P a Tfe^o * f£:7}c^SiS^l 

[0 0 2 6] *%H^-effli.>« (1) -yuv'ym.^i^yL 
\t^f^im%<r> 'i.~)-\^mwm.{tim^mt. 5-95 

wt%. $fSL<{i8~8 0wt%. <t»3!ff$L<(±l 
0 ~ 7 0 w t %7'fe§o 5 w t %*}iT'{iE$i7m^& 
U'^[5S?S®*^^'9. 9 5wt%^S^5tif»tt*Mg 20 

^^±S^f*Xi±^07i<»t±. ld-^;l/^|ll^^fb7j<l(D 
#tl3b\ lifSL<ti:6 0wt%t;(T^ <kl3iffSL<{± 
5 5w t %JJiT©^^(imRrMftPftf*:i:LT©#14;& 

Owt J:DlffSb<{±6 5w t 

(1) 7n>y^±t^^f4:xt±^®7|c^ (WT. fiSt 
5>(l) ) OS«¥J^^?«i. m. 



#Pj^2 002-201333 

20 

073J;(T*WSL<. J;'3l(f$L<{±67J~8 07J. S 
{i:^$L<{i7~6 07fTS§o 
[0 0 2 7] S*¥il5^^«{±. y;W^-5aX-i/3 
(GPC) tc:<i:§iJS?rffv\ ^ 

b y (DiJS*> p, -mtd^wm ( u b y « t°- 

§0 i^a, ^PTh^^Acffce-^Am^-^l^O^yi- 

h^7A<D^n^"ntDh°-^cDffi|*itcfcf)*i65) 
*i6/c¥iSl^?«^V>^. $rc. (1) 
:/P7^ftm^^*:Xi±^<07«4iT^t±, 7P7^ttg 

<D±lf-;l/^SI^^fk**^W10 7 0 %J.X±, 
$f $ L < l± 8 0 %1^±. cfc t) L < t± 9 0 %W±)b^, 

[0 0 2 8] yp>y^tta^i*:[ti<D^lf:i;l/^#^mfk 
ZK^#^1(D7 0%*?K*^ l!(¥i55>?l2 7jWl<73tf 

fc. (1) :^P-y^±tfi^l*:Xfi^07i< 

(A) ~ (E) (izioT^^n, (A) ~ (E) 
mmmt^m. ( i ) ~ ( 1 1 n T-^^nSo 

[0 0 2 9] 
[ft 6] 
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(CH-C = C-CH) 

U 'a 
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-C H) 
I 



(C) - (CH-CH-CH-CHj) 
I I I I 
R ' R' 



R 5 C R ^H-C Ha R« 

tI^l-T*>SIAQTt\Tt>BU. (A) (±*>>;«ja«^L. (B) tth^> 

( I ) 0. 1 ^ ( (D) 4- (E) ) / ( (A) + (B) + (C) + (D) + (E) ) 



(I no. 1 ^ ( (C) + <E> / ( (A) + (B) + (C) + (D) + (E) ) 

^1 

(I I I) 0^ (D) / ( (A) + (B) + (C) + (D) + (E) ) ^0.15 



[0 0 3 0] ±fB^ ( I ) T\ cti^O)j^a)fffi/,SO. 1 * 

(ommmTt^rcisbm t < r^^^ ±fas (in 

T-r5/c46l?$L<^V\ ±gBS (I I I) ft^^cD 

is:offiA^o. 1 sm^^m^m'^^mmjt^rc 
isbmL<rj:^\ ±i2S (I) m^(Dmm 

$?SLV«{±0. 3-0. 7 5. <feD§fSL<fiO. 
3 5-0. 7T-feD. ±l2iS: (II) ©f|3*035S£DfBO 
ffSLV«{iO. 3-U <kD^ffSL<{±0. 5-1 

T-feOs ±ias (III) ©ffj^o^fDiioiff t Li^iB 

H{±0~0. 0 7. <fct)«fSb<liO~0. 0 3Tfe 
CO 0 3 1 ] 2|s:^B^lcfcVNT. :/Oy ^«Sa-f*:fl5'Dlf 

E'-zb^^^S, &tf7j<^${i. MiiglftliSg (NM 



X 5 -j7 A^ftt« b T ■ ^ - 1' -y N-r f u 
;^-t^^4¥Kxmith^m?>m (I. u. ko 

LTHOFF, e t-a 1. , J. Po 1 ym. S c 
i . 1 , 4 2 9 ( 1 9 4 6) ) til j; ymmCDmif 

[0 0 3 2] m(Di.dizLxmtik-^uy';7m^ 
tmmmtrjimmmmmu m^mmm 
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[0 0 3 3] mmKfsi^^rii. (2) iyvmwm 
mmtbrii. fb^its i 0. . xtis i:< A i^iiiig 

^i^-r, ^/i/^'. v-T;?!. -i^t^xh-f^r h, 
u mmmmm^. u ^ >^ u 

li. fk^m 0, mumisiJ: X, yim^-^i- 
tmmmmmmmmm^mmx^^. 20 
^^■f'p^icmtucibut. w^mmmo. 05 

~lMm^WSL<. <fc05fSL<{J:0. 05-0. 5 
limXh^. ^m^l^^l'Xlt. (2) i/VtimM^ 

mmm/mmmm (wt. (2) iiv^^c 

tm^. ) ©SH^lti, fiK^ (1) ©:/n«y^^^fi^ 

i^m^emm 1 0 0 ©agpfcML 0 . 5 ~ 5 0 

gP, <fcD$f$L<{±3~4 OMSgPTS^o It^ (2) 30 

oE^a*^ 0 . 5 mn^MmtM-^ii i/ u mMmm 
1 ommm^^nm (2) (om.'m'^Ki. ini 
[0 0 3 5] *ii0^-e (3) tvy-^y%m^\i^ in 

T. fiSc5> (3) i:v^ac:i:A^-fe§o ) fi, x^ux 
u If a - 3i- 1x7 Y y ^ 3£f* b Tcm^WXh 

fu\i\yym.^\mtimf^t\^o ccDtuy^y^. 

A^T-tSo P^«x^Iyy-S^lf-;l/±t2^f;|;^ 
l^:/- (^^) 7^7U;l/^±±S^f*. xf-l^y- 

>/"x y . ^ y 7 U y ^©ttfSi^x y^lf^tDfi^?^ 
<D7]<)itife^Go ;:n?.(DifBgti2am±ii^LT<£ffl 

t^cti^x^^o mnmmotax^. mmm^ 
nmmtm. t'vfu\f:iyyxiif^vyti\iuyt 
3L^uy--fu If uym^mu^mm^ 
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0 0SlS|5i<:J^Ll 0~5 0 0M*g|5. i!fSL<t±2 0 

- 3 0 0 § o 1 0 mmm(D^mmmi 

^\^X\,i. (1) 7"o>y^iiaB-f*Xtt^©7j<»{c, 
irn^ :r.ifs:3r'ym. 7578. '^yJ-m. 7 Jin 

mmmmic tit § ^^tt^i-^ ^ < . y u * ^^«?5 
mmmmi^m-^n. mmmmxhrnm 

[0 0 3 7] *^3*|gH^m inXtt^BSc^tSfcii 
liPXltlRl±ti:ffl P, n§ :/n -fe X t ^ ;l/Xiix ^ Xr y 

^-t^jitmsnmm^dmmmnt. mm 

i-yrym. RW^^7>cym(om^^x%^. 
yy^ ymmmm'^mm^ 5 0 m^t<D 
if^^yy^y^.tmin. i-yrymmmti^s o~4 
5%£0t(0A^t7ry^. ^Tcmmmmmt^ 3 0%^ 

mmnt. tyTyj^m/xivw^y^Mo) 

(DiMtctjv^T^w. mmmj^.xmL<.rj:\,\ ^ 
mmtbxit. t°u7xx fg^^mt°u:/^'>>x 

[0 0 3 8] *f|HBc43lt:Sri'i.lD:fk^iJ^DiH^»±. 
7 U - F 7 h f: V ^ a 5, . 7 n >y ^ ^M^f* 

(1) 10 0 MMUiit^ LT 3 0 0 nmmi fm^ l 

*fgH^cD7n>y^'ttfi^f*IM!|%tct±. *^tt7n 

[0 0 3 9] iinlltt^ili^LTfi. 
7n 7 ^ttS^l^i:tiM*§«tSv^x>'{t:^!f^i: H-x;l/ 
^«b^^^fc'D7a«y^ttS^fflg. .-KUXf-by^ 

Mt:lf-;k MbH-UrX «lfx;K 
7 ^ U ;l/^tf7 ^ U f-;l/i|«7 ^ U ;l/^xxr 
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mt(om^mm. dLm7.^uymm ch i p 

S) . r^UP-hU/b-^^i^xy-X^VyitS^ 
mm (ABS) . p<^^U;l/^xxx;l/-7^fi^*xy- 

x^vym^mm (mbs) . f^vmt^-j]^. jKu 

^5 Ow t %]:A±.^^tmit^-!im/Rimit\i 

5 ow t %i;i±.mmm\f::^fit^ntm^m^j: 
y~^~t (Dm^i^r^$>^ u mm \£=-mmm lo 

5. tj=^0ta7]<5j^Slk 7^ U;l/^&t>'^tDxxr;l/^7 
5 KiDl^i*:, ^ U ;l/KJ^C?toxXr;l/^75 K 
cDS^f^lc, c:n6?)7:^U;l/i?^*/v-%5 0wt% 

SSjHU 7^ U b- hMI. 7^ U P- h U/l/Rt;/ 

V vm^e/-?-^ 5 0 w t %J-x±#tt-^fte®±ti^ 

nTV^5St»C>1^'JV- M^{^£-75/*^P7^^ 20 
A^a)-7 = y^'^P7^^i.^d: EmmM^i^Rm 

s^f*. £-75/'>yT>f3:/^©iis^#:. 
^by>^75yi:7>/*ify^. ^^^'yyfm(Dr.mmm 
tmm^i^. lTOcfit-rpy-4 6. f-^'py- 

6, t-Ypy-6 6, t^py-6 10. -f-fpy-i 
K t^p>-i 2, t^p>-6-t-rpy- 1 2±t 

^V7^)im. P> P '->^*;btx4^^^i^'7xx;k 30 

2, 6 - 1 7 ^ U y i^"*;i/d^~yK^^ H ton^S^Xfi c: 
n^mmi^t. xf-^y^^fu^-zK >t°Pifi/yyu 
□-;K 1. 4-7:5fyv':^-;K i, 6-^:^-ij-y>? 
t-;K 1, A-i/^u^^'i^yi^t-)]^. p-^i/l^ 

y^"U3-;K trx7x7-;l/A:&i:(D^U3-;l/ (S 
rdiiyt~)V) iiOffifi^f*. bV^p^^hy> ^-7 

pif^t^^hy. e-tiyi2^^hymmmm^m 

EOf^^JXXrJimm. >t°U (1, 4-7^Uy7i>" 
^~h) . t°'J (1, 6--N4^^ty7>>'-^-h) . t°u 
;d7P7^by^Ho.-KUxXx;l/i>'t-;k d^Uxf- 40 
py^'i;p-;K t°uypiflyy^'U3-;K 4^Ut^ 
v-T h^^^Uy^'U 3-;l/:&^'(Dt°';x-T;l'v'^- 
;K x9^l/y^^''Jn-;K i, 4 -7^y>>'jd--;k 
1 , 6 --\^^yiyt~)irj:E(D^'^J u-jVt-^ihmiin 

4, 4' -iy7j.~Jl)i^yi/-(Viy7^~h. ^^"^ 

^ ^uy ^yv V s/7^- b * H(D v^V V >'7^- h 
i: ©Sft!lDSjS(c J; o Tf# nS^Blffitt:^" U 7 ^ y 
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4 '-i/hFP+i>>'"7xx;l/7;l/ijy. 4. 4' -v'" 
H Fa4^i^S^7iX;bX;l/7'f FI?<D>^li FP+Mt:# 

f^fc3^xyy(Dsist;:j;oTf#5n5aa-f^. m^^im 

IBi^t FP+i>fkn1%i:i>"7xx;l/p(j-#^.- h ^03X 

';-4. 4' -i/:i-+>'i/7xX;l/-2, 2' -:/P/^ 
y h ft i: U ti~t^^~ F ?^S^f*. 4? U 

x-T/i/xzb^y^jH u 7 ;i/x;i/t>yft Eoymm^ 
.t°u x;^t^y. ^flsWt-a4-°u (x-T;^x;^4-^y) . 
.t°U (4, 4' -t:X7x7-;l/x-r;^X;^>t^y) . 
jj^U (^:tx-r;ux;l/*y) fti^^Dvi^ux;^^^y^M 
1. J^-^;^A7;^TtFX^iF';:t:^+^yoS^^^:. j^;t/ 
A7;bx t FXti F U t+-9-y tffi(D7;l/r t F. 
x-r;!/. xt°4^'yF. -rv^>7T^-F. tfx^Wb^l^ 

(2. Q-i/:^^)V-l, 4-7xxUy) x-rzbft 
if<D4-°U 7xxlxyx-x;l/|^^il. .t°U 7xxUyx 
;l/7^'F^ d?U4. 4' -i;7xxbyx;l/7'(' FftH 
(D3HU7xxl/yx;l/7^ FMI> eX7xy-;l/A 
7 5. ft 5 mm^%^^ U "T-TS 5 # U 7 

u ix- F mm. u x-f ;U';r f ymmxitm^ 

i*:, U x-r;l/X-r;l/'>- F yft if C»>t° U 

W{;:tid-°Ur F77;VtPx^l'y. r F77;b:tPX 
^py-/'?-7;l/:i-p7;i/+;Hfx;i/x-T;l/J^«-a- 
ft, rF77;l/5i-px^l/y-^^i^7;U:i-P7'pifU 
:^^^S^ft> 4?U^npFU7;l/tPx^L/y, rF^ 

7;l/tpx^by-x^by±ta^ft, ^ppFU7;1/ 
:tPx^by-x^by±taB-|*. d-°U lfxUry7;l/ 
^^-r F, 4-°U lfx;l/7;l/:t7-r Ffti:(D7 7l^^ 

m. /^7>i-:^i>^mm rU7^m ^V7^5?;u 

1. 4, 4' -'y*hFn+iyi^7iX;l/gKVH±<:n?)<D 

•5 fi^ftXti^^ fi^ft ft E(Df^^Jt^iy-^yV'{mm 

F. 4-:U75yE-Xx'l.^5F (>i^UH-Xx'U^5 
F) . E"XVW5F- hV7i/ymm. 2KU75F-r 

5 F. 4-° U x—f;b^ 5 Fft i:'(D>t° U ^ 5 F^ifSg. 

1, 2-4^';7^f>^xy, F7yx>t°U7^>'xyftH 
(D>t°';7^>>^xy3^MIifti:-t:-fe5o cne-tDiini^tt 
1il|£0i(^i^^^?»tiff $ L < t± 1 0 0 0 J-)(±. cJ; 0 » 
S L<i±5 0 0 0-5 0 MfcffS L < Ji 1 7J~ 1 
007f-e^§o SfcotiP. o^oIMMIti 2 m&L±^ 

[0 0 4 0] 3A«a^fti:LTti. y^fv^xyri'AS. 

Eiim^xi-]yy-7^'JjLydi.m^(Dyiimmi 
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--ff-ydL, xf-xy-^4^-b>dfA. x^l^y— :t 
^r^nA. 7^U;bdX 7>y«3A. v'Un-yrr 
A. l:>t° U x^ b y d A. X tf ^ o ;m F U > 3 

[0 0 4 1] *^0^©M^*^{i::fel^T. ±ISOiinIH4 

5c ^Oi&¥i§^?lt*$f S L < {± 5 0 0 0 ~ 5 0 7l> 
j;Dl!fSL<{il7J~30:;^-^fei9. '^^m^ (S« 

¥i^]^"7-aMw tS¥i§5)-^ IM n ^(Dtt (Mw/M 20 
n) ) [i5WT«fe03AW$Ll.\, d-°'JXf-UyMII 

«y^±±fi^^(a) 1 OOMmcJ^bl OOOMSgp 
WTAWg L < . 9 0 0 Mimr^^cJ: 0 §f S LV\ 
[0 0 4 2] 4^°U7x-byx-T;Hili{i. 

[ft?] 




30 



f*TfeD. 0. 5 g/d 1 ^on.t>/l/A?§r^fc;|ol^T3 40 
0°CTiJ^$n/cl^ffigO. 0 5-0. 7 0«SBHfC 
fe§*>©*WSL<. j;D$fSL<{±0. 10-0. 6 
0. $?)ti:|ff$L<{iO. 15-0. 60(D^H0:)ttO 

^ti. 0. 3 0-0. 6 0*'SJil^tl§o C(D4-°U7x 

T-^5c lf*W?S:Pi:LT{i. >t°U (2, 6-S>'><^;l/ 
-1. 4-7x:^byx-r;l/) . il^U (2-^^/1/- 
6-x^;l/-l, 4-7x::ilxyx—r;l/) > ii^iJ 
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)V) , .t°'; (2-^^;l/-6-7x-;l/- 1, 4-7x 
xbyx-x;l/) . 3HU (2, e-s^'^on-i, 4- 
7xXl/yx-r;V) l|!!)W5.n. *fc2, 6-i>'^ 

^;b7xy-;bfcfi07xy-;bM (0>l^if 2, 3, 6 
- h U >{^;l/7x/-;l/^2 - 6 -7f-;l/7x 

(2. 6->/^f->il/-l, 4-7xxbyx-r;W ^ 
2, 6->/*^^;l/7xy-;Vi:2, 3. 6-hU^^;b 
7x/-;l/©iil#f*:7bWSL<. Jj^'J (2, 6-'y*P< 
^;U-1, 4-7xXbyx-x;l/) *UD$f$Li\ 

[0 0 4 314-°'; (2, 6-i^'^^;I/- 1, 4-7xX 
byx-r;l/) ^fflv^§^^, ^ol^ilteiEtttfifBtHE 

X X b y x-r ;Vffilil±t# 5. ns ffifi!t^©)±lil^^M^^ 

l^iDSS. if»m EIS7m^^i:to/^^yx/)>?,. 
m ^\) (O-fu «y ^ttSm*X{i:^07j<}i?^/4?'J 7 
xxUyx-r;Hili(DS«t*<9 0/l 0-1 0/9 

[0 0 4 4] ?e.ti:. :^^mmmmL<mr^hrs:\.^ 

iis:v\ mm, mm^jjiiy^i^, m^^^^y^h, 

mmmM, ^-t^yfy-j^, mitmmn, 

xr7Uya ^^~ym, xrTUy^m 7.7-7 
^}ym.ti)Vy^h, Xr7^)ym^^^'y'^L, x^u 
yifXXr7o75 HW<Dm iiMM, 7^97^ y?^ 
:^D-bXti';K t7r>'^^o-feX:^^;K ^tl^ 
yD-bX;d-^;K 7^y7^y. ^lt°US/n4^^ty, 5 

^ym^m(Dmm-^mm, iiy^-F7xy- 
F7 5 y^)t$^^ij. -<y V F u 7 v-mmm 

m¥n} (^^^-^fVs^xxFas) ^^iciHi^tifct 

[0 0 4 5] *fii](D7o>y^±fcS^{*:|M1%«Sji/j 

(1) ®s^^t<D^§^^v^{i7K^R^£;^t^Dm tL< 
tisSt^ (1) ^^iitd^M^-arfc^j^tc^^ (2) 
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[0 0 4 6] ^^mmfu^y^m^wmmic^i'^x 

(2) tmm^x^u^irc^^. mi^im^ (o © lo 

rmi^brT:^ (2) ^?iilPLTjg^Lftl^. iltDig^?^ 

?«^s§-OT(S#SLTtfi!t^^ (2) m^mmt,-^ 
T. ^53- (2) mm. r.:^ 

1 ~ 5 0 m fi W fe (D) , ggg^JggPfCttK Lfc 

mn.mMh.E(om (2) mmmizmt 20 

[0 0 4 7] *^B^(Dyo>v^±tM^I*;ffifigtl{i. -SS 

mmsh ' xmm • am^ • ummM. mm 

[0 0 4 8] 30 

JS;fc\ I-XTO^)iMti:*3V>T. (1) 7uy^ 

1. fuy^m^imt't(D7kmo)m 

(1) x^i/ytt* 

mm'T^ytmWi (siiu v 2 0 0) ^^i/^t. 262 

[0 0 4 9] (2) 1. z^t^^m. ymmm. Rxf 40 
1, 2-^::^jv'mmm 

mmmm^m (b r u c k e r^kd p x- 4 0 o) 

m^^XM^LTco 1, 2|S^l{i. Mffl* [It 

mM(Dmm) imms 0)^^(0^ (o (o^'^cdso:) 
fi] X 1 0 ofc^i^L. 7i<^r^iin^t±. mmm mm 
mMmm) mm3(D^<Di^ (in (D^^mo) 

ffl xiOOfCiSSL. 1, 2-l£-;l.^{fe^#«{i. 

mmm mmMmm] mmsmo^ a i 
I ) (Dfp^<D^m] X 1 ooimm^o 
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Gpc mmitmmmmLcio. ti^hitmM 

imUSh impacGPC805+GPC804+G 
PC 8 0 4 + GPC 8 0 3] T«U ^lifctixh^ 

(^¥4-°yxf-uy(otf-^^j-fa;&MfflLTfM) ^ 
[Q051] u) 7.^iyyw-m^i^7uy^<om 

^Pf^:^}* (I. M. KOLTHOFF. et-a 
1. , J. Polym. Sci. 1. 429 (194 

6) ) 7k^M<D:/P-y^ttS^f**>?.x^i/y 
mm^i^fuv^mm (/;/-£ ta^jt 3 oj-:tT<D 

mtco 

(5) xf-\yymm^w7tiy^mm (^07^ 
m 

yuy^^ (%) = i7mfuy^m^m(07.^i^ 

^i^(p<D^xi'UyMm%) X 1 0 0 

[0 0 5 2] 2. 

(1) mm (Haze) 

vmrnu zmwmtLXks>Tu dioos 

(2) mm. 

h7^>h^±S9 8 3DMA) WTtC^t^ff 

(cTii^b. mm'(ommm.xmwm:mmLfco 

M^frJf*^: 2 mm. X/^yfiS : 1 6 mm. iMSS 
01C~2 0 0U #g^g2°C/mi n. . WmmL 

(3) mmw& 

mum^^mmmm (rx^-M^asA b 
- 3 0 1) 1 0 0 0 mmnbrcmmmmmt 

[0 0 5 3] (4) linxft 

7n-y^±tfi^ftffigc^;&r-ft<7);i--7'yo-;l/T2 o 
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0 : u~}i-\(Dmitmum. 
(5) J I s-mm 

J I S-K 6 3 0 1 r^ftLTiJ^Lfdo 
[0 0 5 4] (6) EUyt^^ (%) 

J I s-K-6 3 0 HC/fs^n^^^s iioxxzzm 

(7) ^MirSM (MPa) 10 
J I S -K- 6 2 5 1 Ki$mLrc, m^mmt 5 O Om 
m/m i n. 

(8) ftlf^SJi (MP a) 

A S TM-D 7 9 OfcWLTil^Lfco 

(9) /-y^ftt I z 0 dW?Sg (J/m) 
J I S-K-7 1 1 0{cWLT?IteL/-Co 

[Q 0 5 5] i/c. 7mmim\^^rc7mfmmi(o 

1) 7i<^i»^ii 

mMmmLrcmmicm. mmbrdy^u-s^^y 20 

1 U >y h;l/^f±ii». ifx (?]' -~>^o'^y^i>x- 
^imwirjim h U p<^;V7;l/5::i'>A2 0 0 5 

2) 7mmmi 1 

2 U7 h;I/^f±jA*i, ld~X (r|'' -i/^D'^y^i/x- 

^^--^Av^- (p-h'J;l/) AO^')^jVt'A=? 
MA^I^ 1 0 0 0 £D 1 , 2->t°U7'^i>xy (1 , 2|S^ 30 
«|^8 5%) I BO^^^h^mMLTcik. n-y^;bU 

^ A 6 0 5 U t >^ ^ o y ?§?g^?iin L 

Tg^S-J^S^i-SrS^-fr. lt'5{Cn-7*^/-7l/4 0 5U 
[0 0 5 6] Sfc. m^tLXM 

(1) 7n>y^±ifi^f* 

^ 1 Rm 3 {cyp 'y "^m^mm^^^Ltc. 

(2) »?£«M 

v'U^A : Jt^i/U;^ (D e g u s s att^S i p e r 40 
n a t 5 0 0 L S : ^Mi^^3. 5 /im) 

yttSHDK N2 0) 

>"J*C : »>'J;?J (De gu s s attSU 1 t r a 
s 1 1 VN3 6/im) 
[00 5 7] (3) :tU'7'ry|^a^f*^ 

*°U:/oifby (tyx;i/SDKfiPM8 0 1 A) 
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x^iyymm : X- . r > F • xA . x^uym 
jf-'ux^bye 8 5 

d-°U7x-U'yx-r;l/^iI|:.1?iJ (2, 6-i^p«^;V 
-1, 4-7x::iPyx-r;l/) (MTcfegO. 5 4) 
[0 0 5 8] 

imm 1 ] mnmmiy^'ry hi^^(Dt- h^u- 
fmi^, m, mmmni, mmbrc7.9uyi 

om3^tisi^^u^:3r^ymm («Jg2 ow t %) 
^SA Lfco '^v^t? n - y ^ «> A r F ^ 

X^lxyi/'T^y^jiiJdU 7 0°C1:-lBtrBlfi^brc 
ft. l^fellSL/c7~^>>xy8 QMlgp^#Cyi^^n-N 
(1)82 0 w t %) ^in^T 7 0°C7- 1 ^Psl 

fi^U $5.{i:x^U>i 0Mlgp^#Cyi/^P-N+^ 

ymmm^xioxx^immm^Lrc. ^m. m 

mtLTT-h^^V iy'Jfl- 1 , 3 - (f X7 5 y 
i/^D-N^^-y-y (m ^MiJM 1 i:ti?^~) S^ic 
^ffl L /c n - y U ^ Afc L T ^ t ;l/SJS ? 

wt%. iJ^U:/;??^^^^^!!©^ 2^^«3b^5 0%T^ 

[0 0 5 9] ±Exn^nrc7uy^m^mc. 7m 

Miil^^^UN'-fefcOT i i:LTl 0 0ppm» 
U tK^EO. 7MP a. 5"X:T'7i<^MjS^lBf 

Xt^^Ti^}l-3- (3, 5-i/-t-7'f-;b-4- 

f*l 0 OMl^t^^bTO. 3Slg^?iA[]LrCo 

/t7-o>y ^tts^f* (4-°u V- 1 ) mm^ 1 tCS^b 

^f*(DiJ^ti 2 0 w t XXh-^fco 
[0 0 6 0] 'Mc. ±ie-r:1#P.n/c5KU-7- 1 £D~>^n 
^^tJ-yrgStc. ^yjpbA (D e g u s s attSS i p 
e r na t 5 0 0 LS) ;J^U-x'-l(Dl 0 OKlgP 
^rcD5Mlg|5?iiPLT?I^brco C(Dri^?§«<D-0P 

y :/ u y ^~ L T-^^^rMiKS L fc*^ -y u ?b A ii 

v>§>/Up^A^i!Si:^i:^*>■^fco i:cDj;5tcLTs 
u V- 1 1 ^y u A A A^mmt-f^fk^nfci^^^cSi^ff^ 

ty^Jtikt (Dm^mm-^ o^N^^+f-y ^Jinii^i 

LT7"u7^i±a^«i^ia^i%;&f#fco f#p.tifcfi^f^ 

Ol%ltt^S2{C^Lfc. 
[0 0 6 1] 

[jt^Mi] ^m\mf^Lrj:}.^mmmmi mm 
(Dmxmrcfny^m^i^ (>-K';-7-2) (D?g?^(c 
^SEMiiiiwuifci/ijAA^^ApLrji^Lfco zom 
m(D-m^y:^')y'!fLx-mmmLrctc6. i/ 
vtiAitmLx^^. mmmioysid-^jim'^mim 
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[00 6 2] 

imm 2 ] iMRtf i>> ^-jhm(Dt-h^u- 10 
om3^ttsi/'^u-\^^ymm m&zovjt %) 

ft, mwrnbrc-f^i^jiyGommtisiy^u-s 
^^ymm (rM 2 0 w t %) ^m^r i o °c-v i BtPfS 

fi:y^i/*xy2 om^^^tsiy^u^^^ymm^tQ 

X. r 7 0 °C T- 1 !t$f^«^ L f^lt. tLX9hy^' 20 

U y/b 7^ 5? + u y >^~7 :i y (Wit, ^tt^iJM 2 ^ 

y^»^^2 0wt%. Ji?uy;5?i^xygp(Di. 2!iS^a 

o%Tfeorco 
[0 0 6 3] ±iE-fifp.nfcyn7^±ts^m-, 7]<i^ 

1411 I^^^UV-fefcOT i iiLTl OOppmiiAP 
L. 7jcmffiO. 7U? a. Um5°CX'7kWi&^^^im 

Tt^^r~y;V-3- (3, 5-v>-t-7^;l/-4- 30 

f* 1 0 0 LT 0 . 3 mm^mhubtc. m^n 

TcfU «y ^m^^ (^ U V- 3 ) nca^ L 

-a-f*(7)fij^{± 2 0 w t %x$)^rco 

[0 0 6 4] 'MC. ±f2TlfStirciK'J V-3<D>/^P 

^^^ymmic^ 'yv^A^i ooMigP(D4^u-7-3 
LT 5 mmmabxu^bfco c rn'm-m^ 
vy-yv y^'bx-m'^uiikmbrcff. i/vtk it^ 
-mmbx^^. mim^mbxmbxi'^'y m 

stiyvtiA mm^-mt-^tirm^mmMbx 

^At (DU^mm^'' ^'y'7 xi^^^ymvm.^bx-r 

^2{u/T^Lfco ^oMWkmnmmr<^f^}L 

[0 0 6 5] 

imm 4 ] mmmm brj.\.-umm.m 2 mm 
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%mm2 mw.\ci/^}tiAn:mwbxm^bfco ^(om 
-m-mmyf')yfbx-mmbrchz.^. ^> 
^}tik\.tmbx^^. ^mm2(Di^^m.-^mj>m 
^$nrv^^*>-3fco Mz.. ^-K';v-4t->upfjA^?i 

^brcmmmn^hiy'7u-^^^ym\mmikbx'f 
n >y ^ m^wummtco n ^ Mmmmm 

[0 0 6 6] 

m mmmmb, "f^mmbfcxi-iyyz 

0®«g(5^#Cf>'^a^4^-9-y?§ffi (jiS2 Ow t %) 

y i^T 5 ymm L. 7 0 t-e 1 ^fslfi^ L fc 
ft. i^i6^ifi L :/ ^ y 6 0 SMgi^^^tj y ^ D 
+-y-y?§ffi (iiS 2 0 w t %) ^tox.T 7 0 vx 1 
$e.tcx^uy2 oummttsy'>u-\^^y^ 

m^mx lovxi mmm^btco ^m. mmu 
1^. m-Bi^mbtcn-zr^ji^u^'^nciibx I / 

f-l^ytlAM 0wt%, .1?U7^i/'xygl5(DI, 2^ 

^lAM 7%xh-^rco 

[0 0 6 7] ±mxmtirc7u"^^m^mc:^^/ 
-)vrmbxm-^-^tcm. mmtbxz-t-y 

^;l/-6- (3-t-^^;i/-2-iiFn:^^y-5-^ 

u 7 ^m-^i^ 1 0 ommm^fibx 0 . 3 H_ig» 

btco •/uy^m^ii^'Diy^u-s^^ymm-b'^. X 
^-Ax h u 7 If y^:^^fc<}; 19 y^D-N4^-9-y;&^£ 
LTf|^n/c7n7^ita^f* (4^Uv-5) O^tt^ 

n 7 ^itg^^^f J^t± 3 0 w t o fco i^fi:^ ± 

iHT^enfcij^ u V- 5 ^ 1 0 0 nm^t. z^vtiB 

OiftfiK^ A-s^ U 3 yaSH DK N-20)^3 
0lfig|5. L/D3 4(D3Omm0^^^[i]K2$fifftti 

C)fftilg)tt±2 1 OU [H]^|g(«2 0 0 r pmT-feo 
/Co f#P.nrclMl^cOH a z et±5 5 
[0 0 6 8] 

^icm btc n U AfcM LT 1 / 4 

ttS^f* (t°Uv-6) ^iiP3i:[SI«cD7?ffi 
T7u 7 ^«S^«Mtl^f#fcc % ?> tifclMf^tD H 
a z e ti 8 0 0 . llfflM 3 ©Mfiitl^cfc 0 jgH^ffifcl 

[0 0 6 9] 

[«M4] jt#mtfS/>^7 hfvfttD^-h^b- 

m g^g^L, ^mmbfcx^i^ys 
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^SA Lfco n - y^il U^^Lti-hyy^^JV 

^, ^mmLrcfiii^jiyz ommtxi^uy i o 
mmntsiy'^x^s^^ymm (mmzov/t%) ^ 

M^ri o°cTimm^L, ^i^icx^uysbum 
gp^^ty^^^o^^+fyj^rOTn^Ty o°c-e i mm 

^LTco UmitLm- (1. 

r^Vry) -3- ihU:L\'^iyi/V)]y) - l-fu 

7^y7^y (m mmusm^) ^> m^m^ 

Wcyuy ^i^m^mt. 7.i-]yytmti^8 o w t 
%, fs^)f^i/:!Ly^(oi, 2^#iA^'3 

[0 0 7 0] lExm^ntc-fuy'^m^mz. m 

tt^il^^'JV-fefcDT i ilLTl OOppm^to 
L. 7j<*e: 0 . 7 M P a . rSJt 6 5 "CTzkiiSiS^ 1 Bt 

(3, 5->^-t-y^;l/-4- 
tiKD4^'>7x^;l/) /olf;i-:?^-h^y^a'y^tta^ 
f*l OOMl^tC^tLTO. SMlgPiitoLfco ff^n 20 

fCo 3KUV-7f|it^iffit§*ttt©>^0<y^i±S 
^|*:®|ij^a4 Ow t %VS>^rco mi:. ±E'T?f|P)n 
fc4^U-7-7(Di/^o-s4^'9->?§fglc, >/U;«jB (Mit 
fi!c7 7 U n yftSH D K N 2 0 ) ;gr. 'J v- 
7iDl 0 0MlgPfe/cf3 5Ml»i[]LTri^b/c:„ il 

f^LT, 4-°Uv-7i:'>U*B*^jimt-i^^fl:^nrcl 30 

[0 0 7 1] 

fm^, m, mwukU mmmLrz7.i-vy\ 

s'n.mm^^tsi^^u-\:^^ymm. (mm.2 ow t %) 

x^iyyi/T^y^^iinL, 7 o°CT- 1 mm^Lfc 

^mmLrc79z?s.yi mmm^^t3y'7u-\ 
^"^ymw. (iia 2 0 w t %) ^iox-T 7 0 -CT- 1 mm 

S#L. $P.ti:X^Iy>l 5Mlg|5§#t?>'^n^4^+)- 40 

y?§?M[]x.T7o°c-^-iBtPEga^L/cc ^<Dft. 

^)\y^)^^h\LnLx'^^]vm'-^^fco mwc7a 
y ^nm-^im. x^uy^mif 3 o w t %, t°v 79 

S>xyg|5(D 1 , 2 ^-S^fiA^" 4 0 fco 

[0 0 7 2] ^mxnwcruy'^itm-^mi:. ym 

mUl I^d^'Jv-fefeDT i tbXl OOppra^AB 
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L. ymi± 0 . 7 M P a . Sit 6 5 "CTvJc^SlS^ 1 B# 

Xt^^T-yjl-S- (3, 5-i/-t-7^;I/-4- 

1 0 0 glg|?{<:*f LT 0 . 3 MlMn Lfco y n -y 
^m^i^(Diy^u-\^^ym'm'^. x^-AxbU 

7u 7 ^|tS^f^ (4? U -7- 8 ) (Dm.m 1 Jc^s b 
/Co Jj^U-7-8tfi(e:Jift-r§*^ttcDyP7^«« 

a-fMjm±2 5wt%Tfe-3fc. ^^^ii. ±faT't#^n 
rcf^u-^-8(Dy^u^:^^ymmi^. ^^uac coe 

gus s attSU 1 t r a s i 1 VN3)^^1^Uv- 
8CD I 0 ommrc^ l OMBP^iaLTil^L/cc 
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